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Oxyacetylene Pressure Welding 
of Railroad Rails 


XYACETYLENE pressure welding is similar 1 
principle to forge welding and electric resistance 
welding. However, pressure welding is unique 

in that the bond is formed, without oxide formation, by 

diffusion and recrystallization at a temperature below 
the melting point of the materials being joined. The 
process has been found highly efficient for the butt 
welding of parts having a‘uniform cross sectio1 It has 
been succe ssfully used on oil field tool joints, drill stems, 
pipe, bars of various shapes and other similar material 

One of its most successful and widespread applications, 

however, because of its efficiency, economy and adapta 

bility to the needs of the industry, is the pressure weld 
ing of railroad rails. Introduced to the railroad field in 

1938, the method and the machine for doing this work 

have been in almost constant use since that time and the 

number and variety of installations of pressure butt 
welded rail is growing every day. 


Description of the Process 


Briefly, the Oxweld automatic process for pressure butt 
welding of railroad rails consists of bringing the properly 
prepared ends of two rails together in a suitable, sturdy 
machine, clamping them in accurate alignment, com 
pressing the ends together with continuously applied 
hydraulic pressure, while a series of oxyacetylene weld 
ing flames are applied completely around the rail ends at 
the point of juncture. This heat is applied continuously 
until the metal of the rails reaches the plastic state 
When this point in the welding cycle is reached, the weld 
is completed. Thus the joining is not a fusion weld but 
a weld in which the action takes place while the metal is, 
metallurgically speaking, in the solid state. 

A portion of the excess metal at the weld, which has 
become upset during the welding process, is then removed 
and the weld reheated to above the critical 
temperature and allowed to cool in a normalizing opera 
tion which refines the grain of the metal. 

_ To enlarge and give complete details on the procedurs 
lor the butt welding of rails by this process, the various 
steps will be taken up in order: the preparation and 
supplying of materials and rail; the welding procedur 

the trimming, normalizing and grinding of the welds; a 
de scription of a few of the installations of long welded 
rails; data on tests of welds made by this process; and 
the results which may be expected through taking ad 
antage of its many features and economies 
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By Lem Adams 


Transporting and Setting Up the Equipment 


he equipment used on most of the operat of weld 
ng rails by the pressure method includes a weldn 
machine and a normalizing unit, both ible pieces of 
machinery, and also the necessary trimming mechanism, 


oxyacetylene cutting blowpipe, manifolds tor oxyget 
and acetylene cylinders, power winch, portable grind 

machines and other small tools and attachment All 
this equipment is carried from job to job in an end-door 


boxcar specially arranged for the ethcient and peedy 
set-up necessary for getting this 

Preparatory to the rail-welding program it is necessary 
tor the railroad to assign a convenient yard tra ir siding 
for the welding work Che enough to 
accommodate the number of cars needed for the job, a 
follows: one or two flatcars to hold the rail be ted into 
the machine; from six to ten flatcars to hold th 
ming, normalizing and grinding operati and a sufhi 
cient number of flatcars to hold the full lengths of the 
finished strings of welded rail. The boxcar which the 
welding machine is mounted must also, of course, be a 


track must be 


trim 


commodated. On some past jobs the est strings of 
welded rails were 40 rail lengths, 1560 ft. These required 
30 flatears in a row and a straight track long enough t 


hold this string of cars 


Arrangement of the Equipment 


he various operations are laid out in a continuou 
the welding 


production line. The rails to be fed int 

machine are stacked on skids on a flatcar ahead of the 
welding-machine boxcar. Next comes the welding ma 
chine itself, contained in the boxcar. Located after the 
welding car is a flatcar containing the trimming and 
normalizing equipment, and on another flatcar is the 
grinding equipment, usually two portable grinding ma 
chines Che trimming and normalizi ind grinding 








Fig. 1—The Welder Car Showing Oxygen and Acetylene Cylinder 
Supplies and Power Unit 


















equipment is positioned on the flatcars so that each 
operation is performed one or two rail lengths away from 
the work position of the previous operation. A power 
winch is set up at the outer edge of the flatcar row to pull 
the welded rail strings out onto the flatcars after each 
operation is completed. On the flatcars are mounted a 
sufficient number of rollers and skids so that the con 
tinuous rail can be readily pulled from one work position 
to the next 

The supply of welding gases is piped from groups of 
cylinders which are manifolded together and set in place 
outside of the boxcar. 


Preparation of the Rails for Welding 


Although most of the oxyacetylene pressure butt 
welding of rail has been done on 112-lb. and 131-lb. rail, 
any section of rail can be welded by this method provided 
that correctly designed welding heads and procedures 
are used. 

In order to make a sound and straight weld, it is im 
portant that the two rail ends shall be square and shall 
fit tightly together without any air space in between them 
lo assure this fit, the rail to be welded is usually sup 
plied with mill-finished ends, so that if any preparation 
grinding is necessary it is little more than a polishing 
yperation. The steel mills are also ordered to furnish 
the rail steel without bolt holes so that the full strength 
of the entire rail can be utilized. In the event that the 
rails have not been mill-finished, grinding is done on the 
job with a surface grinding wheel mounted in a special 
guide. When this is necessary, the rails are usually 
stacked alongside the work track in crib fashion so that 
the end of each rail extends out of the stack and cai 
easily be ground and tested for squareness with a try 
square. 

After the mill-finishing or end-grinding, a protectiv: 





Fig. 2—The Pressure Butt-Welding Machine in Operation 
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Fig. 3—Pressue Butt-Welded Rail Before Trimming 





Fig. 4—Trimming Upset Weld Metal with an Oxyacetylene Cutting 
Blowpipe 


grease coating is put on each rail end to keep it 
rusting. The operator of the welding machine rem 
this coating before welding, using a suitable solvent. 

Ihe rails to be welded are customarily piled along 
side the feeder car which is spotted immediately ahead 
the welding car. They are then hoisted onto the fe: 
car and placed on special skids so that they can be ¢ 
pushed into the welding machine 


Operation of the Welding Unit 


In performing the welding operation two rails are 
into the welding machine and hydraulically operat: 
clamps formed to the contours of the rail cross section 
applied to the sides of each railend These clamps gry 
the sides of the rails and are moved together to force 
rail ends against each other. A pressure of appt 
mately 2500 Ib. per sq. in. is applied, or about 25,000 | 
on the end of an 112-Ib. section rail. Hydraulic presst 
for the operation is provided by a small power unit wh 
also operates a pump to circulate cold water through t 
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Fig. 5—The Normalizing Unit in Operation 


welding heads to prevent their overheating. The pressure 
is applied before the welding flames are lighted and is 
maintained throughout the welding operation. 

Due to the irregularly shaped cross section of a rail 
road rail, it is necessary to allocate the heat during the 
welding process to bring all the rail to a welding tempera 
ture at the same time without overheating the thinner 
To accomplish this, four oxyacetylene blow 
pipes with multiple-flame welding heads are used. To 
impart an even heat all the way around the cross-sec 
tional contour of the rail ends, one welding head is posi 
tioned at the top, one at the bottom, and one on each of 
the two sides of the rail. Each of these heads contains a 
number of welding tips which produce flames of differ 
ent sizes so as to equalize the heating action. Large 
flames are applied to the ball and to the center of the 
base; smaller flames are applied on the web and on the 
flanges of the base. 

Che flames of the welding heads are lighted, the bot 
tom head first, a few moments later the top head, and 
then the two side heads. As soon as the heads are 
lighted, the carriage in which the blowpipes are mounted 
is automatically moved backward and forward along the 
rail to prevent the intense heat of the oxyacetylene 
flames from being applied at any one point of the rail for 
too long a period. The lateral travel of the heads in this 
reciprocating motion is approximately 2 inches 


sections. 


Timing and Upsetting Show When Weld Is 
Completed 


It takes about 8 minutes to make a weld in 112-lb. 
section rail. This is the actual welding-cycle time only, 
considerable additional time being taken up in moving 
the welded rail out, positioning a new rail in the machine 
and getting everything ready for the next weld. Includ 
ing this setting-up time, it requires an average of 20 
minutes for the complete operation, or an average of 
about three welds per hour. Twenty-five welds in an 8 
hour working day is felt to be a good average, although 
as many as 32 welds have been made in this time when 
conditions were favorable and no delays were en- 
countered. 

As the heating time draws to an end and as the metal 
reaches the plastic stage, the continuously applied pres- 
sure Causes it to upset slowly at the joint line so that 


when the weld is completed there is a ridge ranging from 
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Fig. 6—Crinding the Welds to a Smooth-Riding Surface 

, in. to '/g1n. in height extending around the entire out 
line of the rail cross section at the point of welding. This 
ridge is formed of extra rail metal upset by the pressure 

A scale is provided on the machine to give a measurt 
of the shortening of the rails due to this upsetting action. 
Che amount of shortening is the determining factor in the 
completion of the weld. When the scale indicates that 
each rail has been shortened approximately */s in. or the 
total shortening of the two rail ends is */,in., the operator 
knows that the welding has been accomplished Che 
welding flames are then turned off and the rail allowed 
to cool for a couple of minutes pe fore being pulled out of 


the machine to the finishing operatio1 which start 
usually 39 ft., or one rail length, away the first flat 
car 


Trimming Off the Upset Metal 


In order to finish the rail for service the ridge of metal 
formed by the welding process must be removed from 
the top and sides of the ball of the rail and from the sides 
of the base of the rail. Most of this metal is now cut 
off with an oxyacetylene cutting blowpipe guided on a 
small mechanical fixture Five separate oxyacetylene 
cuts are made. In trimming, no attempt is made to cut 
as closely as would be needed for final finishing. This 
operation is performed simply to reduce the amount of 


finish-grinding which would otherwise be necessary 
later The rail is then moved forward another rail 
length (39 ft.) to the normalizing unit 


The Normalizing Procedure 


the time it leaves the gy machine and 


arrives at the normalizing unit the rail has cooled dow1 
sufficiently below the critical temper to allow the 
grain structure to form. The 1 cycle is now 
applied to refine this grain. In 


Jetween weldi 
ature 
ormalizing 
the normalizing opera 


tion no pressure is used. Four oxyacetylene heating 
heads similar in shape to those used in the welding 
operation are applied and oscillated over the welding 


zone. This area is uniformly reheated to 
slightly above the critical point and the 
in the atmosphere 

The trimming and the normalizing operations together 
take a little less than S minutes or about the same 


a tempe rature 
allows d to cx 0! 


time 
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as is necessary for the making of a weld. Most jobs are 
accordingly set up so that one operator does both the 
trimming and the normalizing, thus keeping the produc 


tion line constantly progressing. 


Finishing the Rail Welds by Grinding 


By means of the power winch, the welded string of 
rails is pulled out onto the flatcars to the position for the 
final operation—grinding the weld area to produce a 
smooth-running surface. Portable grinders are used to 
smooth off the top surface and the sides of the ball of 
the rail, and the sides of the base. 


Laying Pressure-Welded Rails 


After the required number of long strings of welded 
rails have been made up, the flatcars are pulled out of 
the yard track to the location where the rails are to be 
laid. No difficulty is encountered in transporting the 
rails around curves or through turnouts since the weight 
of the rail steel builds up enough normal friction to hold 
the rails fairly stable on the skids and they bend natur 
ally as the train moves around curves. 

For unloading long strings of welded rail, two methods 
are in general use. Usually, particularly with the shorter 
strings of welded rails, it has been found satisfactory to 
pull the rails off the cars by using a locomotive as the 
tractive agent. When the welded strings are of from 25 
to 40 rail lengths, one end of the string can be anchored 
to the ground and the flatcars pulled out from under it, 
letting the rail skid into approximate position on the ties 

. The welded rails are then barred into position and fastened 
to the ties in the usual manner. 

Recent articles in the technical press by civil engineers 
and railroad engineers have definitely shown that ex 
pansion and contraction of long lengths of welded rail 
is an engineering problem which can be easily solved by 
the application of correct railroad engineering practices. 

An interesting sidelight on this subject came in a dis 
cussion of the matter about a year ago with one of the 
prominent railroad engineers of the country. He re 
marked at that time that there seemed to be an impres 
sion among railroad men that there was something new 
about the findings that there was little, if any, expansion 
or contraction in correctly laid continuous welded rails. 





Fig. 9—Pulling Off 1050-Ft. Lengths of Pressure-Welded Rail at the 
Portal of a Tunnel 


He reached back from his desk and pulled an old copy 
‘“Trautwine’’ out of his bookcase and opened to a para 
graph reading as follows: 

“It isa remarkable fact not satisfactorily account ! 
that when lengths of from one hundred yards to some 
miles of rails have been perfectly welded (or riveted 
tightly together) and spiked to the ties as usual 





Fig. 7—Finish-Ground Pressure Weld in Rail 
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Fig. 8—Welded Rail Strings on Flatcars 
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Right 


Fig. 10—Lining Pressure-Welded Rail Into Position 
of Way 


Along the 


Note the 
Rail 


Prior to Pulling, so as to Avoid Damage to Ties. 
Relatively Small Crew Necessary for Handling the 


elongation or contraction by heat or cold could be de 


tected 

This copy of ‘‘Trautwine’’ was published in 1874 
rhis story illustrates that recent developments in con 
nection with installing continuous welded rails are con 


firmation of railroad engineering principles outlined in a 
standard publication used by railroad over 
sixty years ago. 

This does not mean, however, that the matter of 
securely fastening the rails to the ties can be in any way 
neglected. It is obvious that, in order to prevent length 
wise expansion in long stretches of welded rails, the rail 
must be adequately anchored. This has not been — 
a dificult problem, however, and has been solved in a 
number of different ways, the construction ranging from 
installations using various types or rigid paten ited { fasten 
ings all the way to track on which an adequate number of 
standard rail anchors were used in conjunction with 
jouble-shoulder tie plates. 


engineers 


Field and Laboratory Tests and Their Results 
In the actual preparation, welding and laying of co1 
tinuous lengths of pressure butt-welded rail, the onl 
tests made are by regular straightedge application to 
a assurance that the welds are accurate and straight 

nd that grinding has been done correctly and accurately 
on the prepared rail ends and over the 


‘ 
\ 


weld area 1 


finishing. 
There have been, however, thorough and extensiv« 
laboratory tests of oxyacetylene pressure-welded rails 


and all the 


know, the 


results have been favorable. As you may 
Rail Committee of the American Railway 
Engineering Association has since 1937 been carrying o1 
an investigation of continuous welded rail with the c 
operation of the Engineering Experiment Station of the 
University of Illinois under the direction of Professor 
H. F. Moore. Many tests have been made by this group 
and two reports have been offered at A. R. E. A. Con 
ventions in 1939 and 1940 to keep the railroad industry 
up to date on the progress of the work. The tests in 
cluded metallographic studies of the welded joints and 
rail metal, mechanical tests of sections cut from the rail 
—_ at the weld, tests of full-section welded specimens 

inder repeated wheel loads, and drop and bend tests of 
full section welded rail specimens. 


In the physical tests, the welds made in 112-lb. and 
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Fig. 11—A Small Crane Pulling Pressure-Welded Rail Into a Tunnel 






pressure weldit 


131-lb. section rail by howed re 
markably high qualities. For example, the 
sile strength of samples taken from the weld metal 
pressure-welded rail was 130,833 Ib. pet within 
C7, of the strength of the unwelded rail metal, 133,000 It 
per sq.in. Some of the individual samples tested showed 
a tensile strength even greater than that of the rail 

Che results of ductility ndurance-limit tests 
reduction-of-area tests and tension-impact tes 


strated that welds made by this method wer 


average te! 


sq. 11 


tests, 
ts demor 
equal or 


superior to the welds of any other process tested this 
series of investigations 
. 
Rolling-Load Tests 

In the rolling-load tests, full-sized specimens of 112-II 
section rail were tested under a wheel load of O00 Ib 
and 131-Ib. section welded rail specimens under a wheel 
load of 75,000 Ib. These oxyacetylene pressure-welded 
specimens withstood, oe failure of an f these 
specimens, over two million cycles of load before the test 
was considered concluded 

In the bend tests of welded 131-lb. rail specimet the 
maximum load before fracture on oxyacetylene pressure 
weided specimens was 320,900 Ib., which v OO II 
greater than the load withstood by the next strongest 
welded specimen, and which compared favorably wi 


300,000 Ib. which was the maximum load before fracture 


original rail which had not been welds 

Stillanother comparison was furnished by the A.R. E.A 
rolling-load tests when standard joint-bar connectio1 
were tested to compare them with the results obtained 


with the welded specimens, and against original rail 
Che results show that conventional joint-bar assembli 
could be expected to have only about two-third the 
strength of the onginal rail or of rails welded b x\ 
acetylene pressure welding 

Field tests of an actual stretch of rious typ oO] 


welded rails in track are ited as a future work 


of the joint investigation 


contemp! 
committee 


Installations in Which Pressure-Welded Rail Has 
Been Used 


Pressure butt-welded rail has many uses. It is particu 
larly suited for use in tunnels, through station platforms, 
over bridges, through road crossings, paved streets, for 
turnouts and other places where the rail is either covered 
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or dificult to get to for maintenance of joints. It hasalso method have been laid in California and in New England 
been considerably used for open track. as well as at other points throughout the country. Th 
Road Crossings.—It has been used extensively for road are in track as far north as Minnesota and as far 
crossings, as a means of avoiding the excessive mainte- as Arizona and Texas so that the welded rails have 
nance usually needed at these locations and to avoid subjected to a full variety of weather conditions 
| early breakdown of pavement due to low and loose joints. temperature changes. On several railroads the proc 
The usual procedure is to weld the steel rails to be used being used exclusively wherever welding is to be us 
for a number of road crossings at a central welding point. new rail. 
These strings may be two or three or sometimes as many 
as six rail lengths, the latter for locations where the cross 
ing of the road is made at an extremely flat angle. When 
all the strings of welded rail called for in the plans are = a am 
welded they are shipped on flatcars to the various points . rhe advantages of oxyacetylene pressure butt weldir B 
on the system where they are to be laid. The results of for railroad rail are many and can be briefly summarized 
this organized procedure have been found so successful follows: ; , 
that several large railroads have decided to standardize . 1. Elimination oJ Maintenance. dae “eee oy re 
on oxyacetylene pressure welding for all their new road- entirely eliminated. , With continuous welded rail ts - 
crossing rail. is no necessity for shimming, joint-bar or bolt rep! ice 
Turnouts.—Pressure welding is also recommended for ment, bond replacement, building up rail ends by weld 
the lead rail on tarnoute. ing or other operations which are necessary to maintair 
Station Platforms.—Similar success has been had with rail joined by conventional meth oo owl there , 
pressure-welded rail laid through station platforms and batter, spttongge ee  aor~dageadien also substantia ly reduce a 
with track running through city streets and similar 2. Low: Cost.—For a number of reasons the c ~ 
paved locations. The rail can be welded on a convenient 


-> 


Ce! 
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Advantages of Pressure Butt Welding of Rail 


oxyacetylene pressure welding is considerably less thar 
; yreviously used methods of welding continuous weld 

spur track and then pulled into place and set in the PT&VI0U ly used : PEE 

pavement rail. It requires a small crew (only about 10 men) t 

c i . e . . > rye 

perform the entire welding operation. The labor r 


Bridges._-Pressure-welded rail, by reducing impact, : : 
quired for most of the operations involved in making 


—— ota hgactbvone pobre. ee the weld can be unskilled, and hence the labor cost is | v 
impact will be reduced by from 15 to 50%. Another No joint bars or signal bonds are needed on welds m acl 
highly important feature of this type of track is the by this method and <0 " nage verte rare - bars, 2 7 
elimination of noise and vibration, particularly where bonds and bonding oe deduc — - Seng “o% 
the bridge locations are in thickly settled communities cost 1 proposed weltang ert — itl al aaa 

Tunnels.—Perhaps_ the greatest advantage in the aamast costs will be Nabe lower than —" ae 
welding of rail for use in tunnels lies in the elimination of Coy Essential Equipment F urnished and St ——— 
joint bars, bonds and other connections which are usually Phe essential Coane the welding machine Pov 
the localized areas where corrosion sets in. Over a mile normalizing unit, the power*winch to pull the welde 
of oxyacetylene pressure-welded rail was laid this summer 
in a tunnel in southern Illinois and it is felt that this 
piece of track will have a long life with lowered mainte 
nance. The many advantages of oxyacetylene pressure 
butt welding of rails can. also be used by subway trac 
tion companies for their underground track. 

Open Track.—Continuous welded open high-speed 
track has not been in general use long enough for much 
to be said on this particular use of pressure butt-welded 
rail. There have been, however, a number of successful 
installations on main-line service and particularly on 
heavy traffic lines. The welded rail has proved to be 
entirely satisfactory for the extremely heavy wheel loads 
and traffic which some of this track has had to undergo. 
In the use of pressure-welded rail for open track, careful 
consideration must be given by the railroad engineer to 





































the subject of track fastenings. The selection of a 
suitable type of fastening is essential to the success of the 
installation. 


There is one major point which should be carefully 
considered in any discussion of the future use of continu- 
ous welded rails. With increased speeds that impose the 
need of a greater degree of refinement in rail surface, 
it is obvious that as many rail joints should be eliminated 
as is economically possible to insure a continuance of the 
even surface and to provide safe, comfortable, and speedy 
transportation for passengers and freight. 










National Acceptance 











OTE bale ae 
a4 ar at ae * 
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The acceptance that the oxyacetylene pressure-weld- 7% - Siem Dee 
ing process has received from railroad engineers and a9 A b <A ie 8g te , 
officials has been country-wide. Rails welded by this Fig. 12—Oxyacetylene Pressure Butt-Welded Rail in Open Track 
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ra ut of the machine, the necessary flexible-shaft 


rs for finishing the welds, standard ball-bearing 
: for holding the rail strings after they have been 
uut of the machine, oxyacetylene equipment for 
¢ off the excess metal on the ball and base of the 
nd the manifolds for the cylinders of oxygen and 
ne. The equipment is kept in condition by Rail 


ac . 
road Service instructors and engineers. 

Simplicity of Equipment.—The equipment, ex 
terisive as the list may seem, can all be carried in a single 


boxcar. No locomotives or heavy equipment is tied up 
iuring the welding work. The only additional equip 
ment required is a side track and a sufficient number of 
jatcars for the job, furnished by the railroad. 
5. No Human Element.—In this process the rails are 
ined by a purely mechanical means employing heat and 
yressure, and the weld is made without fusion. The 
nechanization of the process and the establishment of 
proved indications for a high-quality weld do away en- 
tirely with the personal element and assure uniformly 
sound and efficient welds every time. 
6. Quality of the Weld.—The greatest advantage to the 


railroads (since they have always been quality-minded 
is that laboratory and field tests have proved that butt 
welds made by the oxyacetylene pressure-welding process 
are unsurpassed for strength and efficiency, highly suited 
for use on railroad rail for any type olf servic 

These economies and advantages are of great value to 
the railroad maintenance-of-way engineer and of great 
significance to the railroad officials concerned with the 
specification or purchase of this type of welding service 
for the railroad. There are, in addition to these purely 
technical and financial advantages, certain features of a 
more or less general interest which strikingly emphasize 
the desirability of specifying continuous, pressure butt 
welded rail. These include the elimination of vibratio1 
in bridge structures, the decrease of noise in bridges and 
other track, road crossings and other locations, and a 
smoothness of transportation which adds materially to 
the comfort of passengers and gives shock-proof trans 
portation to freight and express, thus reducing wear and 
tear on rolling stock. Last but by no means least is the 
fact that there is an improved appearance of track that 
has been welded by this method 


A Survey otf Aircraft Resistance 
Welding Equipment 


By L. P. 


INCE I acceded to the request of the SocreTy 
to present a paper on aircraft welding at this 
meeting I have seen numerous articles in various 
trade journals on aircraft resistance welding. All of 
these papers presented a variety of welding data and 
described various new methods of resistance welding 
| could, in this paper, present various welding data 
which I have obtained through test and study, but they 
would probably be no different or better than data al 
ready available to the industry. A very fine job on 
this score is being done by the Resistance Welding 
Research Committee, and I prefer to wait for their re 
ports because they will be the results of very thorough 
ind intensive research and will be more representative 
of the industry as a whole 
Conditions in the world today point to one very defi 


nit 


ite conclusion and that is that the airplane is one of 
the most important factors in deciding the eventual 
outcome. For this reason, national defense points 
attention to the need for airplanes in tremendous quan- 
tities. This, in turn, means that high-speed production 
methods must be thoroughly investigated and applied 
to the production of aircraft wherever this can be done 
without sacrificing quality. 

Resistance welding, and spot welding in particular, 
have probably received as great a boost due to the 
present emergency, as any other means of aircraft fab 
rication. Spot welding has been used in the fabrication 
ol aircraft for a number of years, but only in the past 
year or two has it been so much in the limelight 


* Presented at the Annual Meeting, A. W Philadelphia, Pa., Oct 
to 24, 1941 
t Materials Engineer, Curtiss-Wright Corporation, Airplane Division, 


imbus Plant, Columbus, Ohio 
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It is apparent even to a layman that e of the real 
stumbling blocks in the high-speed production of aircraft 
exists in the necessity of driving a staggering number ol 
rivets Quantity ol rivets ranges from 50,000 to hun 


dreds of thousands for airplanes of all-metal « truction 
depending on whether they are single place pursuits or 
multi-engine bombers. Spot welding flers a verv at 
tractive alternative. 

A great deal of credit must be given to welding ma 
chine manufacturers for the development they have 
made in methods of spot welding in recent years It 
has been in a large part due to improved quality of welds 
resulting from these new methods that spot welding ha 
been so highly successful 


As an introduction to the three new met! i spot 
welding which I will discuss it is interesting to note that 
not one of them uses the old conventional A.C. method 


with vacuum tube control. New developments in 

welding equipment are aimed at three tl higher 

quality welds, faster production and decreased power 
rach 


consumption. Due to the high currents necessary to 
weld alloys used in aircraft, mainly aluminum, the 
greatest effort has been directed to decreasing power 


requirements. 

The most recently de veloped method 1 i three phase 
process which uses rectified or unidirectional current for 
the actual welding. The diagram in Fis hows the 
schematic principle by which this method is accom 
plished. Essentially, it consists of passing the current 
from the three-phase power supply (A in Fig. 2) through 
a special transformer with one set of the three coils re 
versed or inverted so as to give a 60-degres pacing be 
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tween wave forms (B in Fig instead of 120 degree 
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The resulting current is then passed through a three- 
phase rectifier, consisting of three ignitron tubes which 
not only rectify the current but also act as contactors 
for making and breaking the current. The firing of tubes 
is controlled by an electronic timing panel. The recti- 
fied or converted current (C in Fig. 2) then passes 
through the welding transformer and is amplified in the 
usual manner. The resulting secondary current or weld- 
ing current (D in Fig. 2) has characteristics which make 
it more suitable for the welding of aluminum alloys than 
the conventional A.C. wave form. The current rises to 
its maximum in less than '/19 second, holds this value for 
a short period of time and then drops to zero in an ex- 
tremely short period of time. This is shown in D and E 
of Fig. 2. 

The operation of the welding sequence from depression 
of the foot pedal to release of the electrodes from the 
work is, of course, entirely automatic. This automatic 
sequencing of operations is accomplished by the timer 
panel which houses the main ignitron tubes and acces- 
sories necessary for controlling them. A wide range of 
aluminum welding operations is permitted because the 
weld time can be varied anywhere from a maximum of 
approximately one (1) cycle down to one-sixth ('/s) 
cycle. Such fine control permits welding of very thin 
sheets up to two pieces each '/s in. in thickness. 
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The mechanical features of the equipment are 
to standard pedestal-type welding equipment. \ 
pressures are obtained through a conventional 
air-operated pressure cylinder which is mounted 
upper arm and actuates the upper electrode to m 


against the work. Provision is also made for the 
electrode to follow through as the weld is made. 
equipment also provides for conventional automat 
peat timing. A double cylinder arrangement i 
vided to give a forging pressure in addition to a w 
pressure. 

This welding process has an advantage over thx 
energy types in that it does not have to take tim: 
charging process. Welding power comes almost di: 
from the line. Speeds up to 100 welds per minut 
possible. Speed is practically only limited by the 
with which the operator can move the work bet 
welds. However, this method of supplying weld 
power results in this type of machine requiring a 1 
larger power supply than stored energy types and app 
mately one-half that of conventional A.C. mach 

Due to the fairly short time this machine has be« 
the market and in use, very little actual data have 
published concerning the welds produced by the pr 

The second newest process offered to the industry 
the spot welding of light-weight alloys is the cond 
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discharge welding or capacitor type stored energy weldi 
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. capacitor type stored energy method was introduced controlled. A schematic diagram of one manufacturer's 
Europe in 1938 by a Paris manufacturer, Languepin. welding power circuit is shown in Fig. 6 Briefly, during 
everal units were installed in France and other Euro- the time interval between spot welds, the capacitor bank 
n countries. However, it was not until this type of is charged to a preset voltage level and to make the weld 


celder was introduced into this country by American is discharged into the welding machin 


























nanufacturers that it was more widely adopted and more Features of this equipment include means to manipu 
»formation was obtained to prove its practicability for late the wave form of the discharge current by simple, 
ise in the production welding of aircraft parts. flexible control, using electronic tube switching. Also, 
This method operates on the stored energy principle particular attention has been paid to designing a light 
[he sequence is completely automatic and the charge weight frictionless electrode head to permit ‘‘follow-up 
discharge of the stored energy are electronically of electrode pressure. As in other types of D.C. welders 
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the kva. demand is a balanced three-phase load of high 
| power factor and the demand required from the power 
lines is greatly reduced as compared with the single- 
phase A.C. welders. Assuming an average duty cycle, 
the kva. demand of balanced three-phase load for a 
welder operating on stored energy is between '/; and 
'/s of the demand required by a single-phase A.C. welder. 
This figure varies slightly depending on duty cycle and 
thickness of material being welded. 

Welding power is supplied by energy taken from an 
ordinary single- or three-phase shop supply line. The 
three-phase power is converted into high voltage D.C. 
by means of controlled rectifier tubes and is then applied 
to the capacitor bank where the energy is accumulated 
over a relatively long period of time, usually several 
times that required to discharge this energy. After a 
preset, measured quantity of energy has been accumu 
lated in the capacitor bank, operation of the electronic 
control tubes causes the capacitor bank to discharge 
directly into the primary of the welding transformer as a 
single unidirectional current impulse magnified many 
times by the transformer to produce the current neces- 
sary for making the weld. The discharge is accomplished 
by firing a series tube which completes the circuit from 
the capacitor bank to the welding transformer. The 
energy is locked in the welding transformer by operation 
of a tube which is shunted across the primary terminals. 
This permits the induced or welding current to decay 
along ar exponential curve until all energy is dissipated. 

Changes in wave shape are accomplished by changing 
the transformer turn ratio or the value of capacitance. 
Increasing the turn ratio with voltage and capacitance 
constant causes a less steep wave front or a more flat- 
tened out wave. Increasing the value of the capacitance 
with voltage and turn ratio constant raises the current 
peak and causes a more steep rate-of-decline. However, 
the slope of the wave front (rate-of-rise) remains con- 
stant. 

Another welder of this type operates on a principle 
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similar to the first one described. A schematic dia 
gram of this welder is shown in Fig. 4. To operat 
a switch (S1) is closed which supplies three-phas 
power to the rectifier transformer (71). This power 
is rectified and charges the eapacitor bank (C) wit! 
D.C. The voltage across the capacitor bank ris 
until it has reached a sufficient value to operate the coi 
of a relay (S2). The voltage to which the capacitor risé 
is determined by the setting of this relay. This, in cor 
junction with the value of capacitance used, accurately 
determines the amount of energy stored in the capacitor 
When this relay operates the power switch ($1) ope: 
thereby cutting off the charging current. A contactor 
(S3) between the capacitor and the welding transformer 
(72) primary is automatically closed, thereby dischars 
ing the energy stored in the capacitor through the pr 
mary of the welding transformer. This, in turn, induc: 
a flow of current, which is magnified many times, in the 
secondary of the welding transformer and a weld is mad 
Since the amount of energy used in making the weld 
the energy stored in the capacitance, which can be co! 
trolled very accurately, less the fixed losses inherent 
the machine, this system provides for welds being mad: 
with uniform and accurately measured amounts 
energy. This is highly important in the weiding of light 
alloys for aircraft. 

More recently a third manufacturer has put a cot 
denser discharge welder on the market. The principle 
similar to other condenser discharge machines. Th¢ 
three-phase power supply is rectified into high voltag: 
D.C. which is used to charge the condenser bank. Suit 
able controls cause the condenser to discharge a un! 
directional current impulse through the welding trans 
former. The wave form of the discharge current can bi 
varied by changing the amount of capacitance, condenset 
voltage or the welding transformer turn ratio. 

The welding head of this machine is actuated by 
motor-driven cam which operates an air pressure devi: 
This device is so designed that a variable pressure ma) 
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:pplied to the work. Thatis,a high pressure is used to 
¢ the work into intimate contact, pressure is reduced 
welding and is then raised again to provide a forg- 
ng action on the welded metal. 

The third of the new types of spot-welding machines 
»resented in this country in recent years is the electro- 
1agnetic stored energy process. This is the only one of 
his type of stored energy welder used in the aircraft in- 
iustry in thiscountry. The first installations of this type 
f equipment were made about three years ago. 

[he background of this welder is quite interesting 
he first machine was developed as far back as 1927 and 
vas successfully used by a French aircraft manufacturer 

the spot welding of structural aluminum alloy mem 
bers. Since then a great amount of research and develop 
ment has been carried on to provide a machine capable 

being adopted in a practical and rational manner to 
the needs of the fast growing aircraft industry. Hun 
lreds of machines were built and put into use in various 
European factories and in 1938 a definite effort was made 
to establish business in this country. Today, practically 
very major American aircraft manufacturer is operating 
me or more electromagnetic stored energy type of 
welders. Also, stored energy machines of the electro- 
magnetic or condenser type account for practically all 
f the installations being made in aircraft plants today 
or the welding of aluminum alloys. 

As stated previously this welder is the only one which 
operates on the electromagnetic stored energy principle 
Che fundamental parts of this machine (see Fig. 5) con 
sist of a rectifier which receives three-phase A.C. from 
the power supply and converts it into D.C.; a trans- 
former for energy storage, which receives the D.C. and 
stores it over a period of time; a contactor and a maxi 
mum current relay interposed between the rectifier and 
the transformer, The relay serves the purpose of caus 
ing the contactor which is a multiple type to open at a 
preselected value, thus regulating the amount of energy 
stored in the transformer. Upon interruption of the 
charging current in the primary winding, the electro 
magnetic energy stored in the transformer is discharged 
through the secondary which is connected to the ele 
trodes which are closed prior to the storing of energy. 

Chis machine was the first to incorporate the variable 
pressure cycle. This consists of applying a high initial 
load on the work to establish uniform contact, decreas 
ng the pressure for welding, and raising it again to 
nechanically work the weld while it is still hot. Also, 
lue to the fact that the electrodes must be closed while 
energy is being stored, a small negative current flows 
vhich serves to slightly preheat the work. This aids in 
ringing the work into contact and possibly reduces the 
tendency for the metal adjacent to the weld to develop 
tine fractures as is sometimes the case when the tempera 
ture gradient between this metal and the weld itself is 
too steep. 

Several other features which have recently been in 
orporated are worth noting. A retractable head can be 
provided which permits opening the electrodes to ap 
proximately four (4) inches for insertion of the work and 
closing to '/:-in. gap for welding. This is a feature found 
previously on other machines. To increase contactor life 
ind shorten the breaking time, the number of contactors 
ised to break the charging current has been increased 
‘rom four (4) to eight (8). The addition of a short- 
ircuiting contactor decreases the time necessary for the 
lecay of current. This changes the wave form slightly 
and permits a faster welding cycle. Provision has also 
been made for connecting another storage reactor in 
parallel with the main reactor. This cuts the charging 
time approximately in half without increasing the pre 
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heating current. 
reactor only has a secondary winding. The two reactors 
have similar characteristics so that the current rise in 
each is equal. These improvements have been directed at 
decreasing the length of the welding cycle without de- 
creasing weld quality. They have increased the welding 
speed to a point where it is compatible with the maxi 
mum speed with which a skilled operator can manually 
handle the average type of aircraft assembly in a spot 
welder. 

New developments have also been directed at r¢ ducing 
the arcing of the contactors used to interrupt the charg 
ing current. This is important because energy delivered 
to the secondary for making the weld is affected by any 
energy which may be lost in arcing, and whenever cur 
rent is interrupted by mechanical contactors there is 
bound to be a certain amount of arcing. Consequently, 
if there is a variation in the degree of arcing there will be 
a variation in the amount of energy delivered for suc 
cessive welds. Since arcing of mechanical contactors can 
not be eliminated entirely the primary object is to reduce 
it to a minimum and to provide for uniform control of the 
degree of arcing. 

The majority of this discussion of 
aircraft resistance welding equipment has centered about 
the stored energy method. The process described first, 
which does not utilize the stored energy method, never 
theless aims at accomplishin 
what different principle 

The question naturally rises ‘‘Why stored energy 
he reasons are logical and conclusive and are borne out 
by the results when compared with the conventional 
A. C. process. They can be briefly summed up as de 
creased power consumption, improved quality of welds 
and higher production 

While perhaps not the most important reason for the 
initial development of the use of stored energy for re 
sistance welding, but probably the first, is the problem 
of power supply. Low contact resistance and low internal 
resistance of the light alloys used in aircraft necessitate 
the application of an extremely high current to obtain 
sufficient heat for welding. This means that a very high 
kva. value is required to overcome the impedance of a 


This is possible because the main 


newly de veloped 


the same results by a some 


oO 
~ 


standard secondary circuit. When using the conventional 
\.C. method with electronic control, there is a high in 
stantaneous demand on the power systen [his load 1 
always single phase and at a very poor power factor. ‘This 
unbalanced load of low power factor creates a very unde 
sirable condition in three-phase systen It interferes 
with the functioning of other electrical equipment in the 


system and causes trouble at the central power station 
Penalties are usually imposed by power « 

this type of load. Currents being heavy and of 
factor, even though they are intermittent, make neces 
sary the installation of heavy 


power lines which art 
quite expensive. To combat the poor voltage conditions 
created it was usually necessary to install large and ex 
pensive transformers for spot welders only. This condi 
tion was bearable when plants had only one or two ma 


chines, but in these days of rapid plant expansion when 
ten to twenty machines in one plant are common, it 
would have been an almost impossible situation but for 
the use of stored energy. It should be brought out, how 
ever, that impartial surveys have been made comparing 
the cost of installing and operating A.C. type of ma 
chines against stored energy typ Phe tallation costs 
of the two are about equal. However, operating cost 
definitely favor the stored energy types when tip life, im 
proved line power factor, higher production and other 
items are taken into account Che method by which the 


use of stored energy reduces kva. demand is simplk Che 
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storage system receives its charge over a relatively long 


ng 
period of time, although it is discharged in a very short 
time. This long storage time, which is the time when 


power is being taken from the supply line, thus creates 
no high instantaneous demand. Interposing a three- 
phase rectifier between the power supply and the storage 
system gives a balanced load of inherently high power 
factor. Another important feature is that consistency of 
welding currents is less affected by line voltage variations 
in stored energy machines than A.C. machines. 

The second reason lies in the inherent welding charac 
teristics of the light alloys themselves. The reason why 
resistance welding of the light alloys presents more 
problems than the ferrous alloys can be attributed to two 
characteristics, their relatively high thermal and elec 
trical conductivity and their critical melting point. The 
former means high currents are necessary and the latte 
means they must be very accurately measured to confine 
the resulting temperature within a very short range. 
There has been some talk of the “‘“‘wave form’ best 
suited for the material to be welded. At the present date 
discussion of this subject must be limited almost entirely 
to theory. The best ‘“‘wave form’ for welding a particular 
metal is a function of the metallurgical, electrical, 
thermal, and other characteristics of the metal, all of a 
complex nature and involving a very thorough investiga- 
tion to properly evaluate this wave form. However, 
we do know that the light alloys require high currents 
and the application of these currents must be limited to 
a very short time. The energy delivered by stored 
energy type welders conforms to these requirements 
Therefore, it can be said that, in general, the wave form 
of stored energy welders or, to use a term descriptive of 
all four types mentioned, single impulse welders, is more 
suitable for welding light alloys than an A.C. wave form. 


Statement of the Ownership, 


lhese single impulse machines permit alteratior 
forms. However, at the present, this alteratior 
form for different materials is limited to the uss 
duration waves for light gages and longer-duration y 
for heavier gages. 


As a third reason for the use of single impulse wel 
the production of higher quality welds at as high or hi 
production rate is emphasized. This might be bett 
stated as an inherent feature of this method. H 
electrode pressures are possible with the higher 
rent values. This is a definite step in the elimi: 
or minimizing of weld cracks and porosity. The 1 
shorter welding time has also contributed to this 
as causing less effect of the heat on areas of the 
metal adjacent to the weld region. Pick-up of m 
welding tips is considerably decreased thus cutting 
the frequency of tip cleaning aiid permitting higher 
duction. The external appearance of the weld is impr 
in that there is less deformation of the sheet and les 
tendency to ‘“‘burn’”’ or oxidize. Summing up these qua 
ties, welds made by the single impulse method are det 
nitely of higher mechanical strength and possess a ¢ 
degree of uniformity. This makes possible the desig 
of spot weld stressed members with an exactness 
proaching that of riveted construction. 


This paper has made no definite attempt to evaluat 
the superiority of one type of equipment over the other 
I have only attempted to present in a general manner the 
present status of aircraft resistance welding and 
sistance welding equipment. It is my opinion that sing! 
impulse welding will eventually completely replace t! 
A.C. method for resistance welding of light alloys, a 
that this is only the beginning of an intensive devel 
ment of the use of spot welding in aircraft. 
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A. W. 8S. Minimum Requirements for 
Training of Welding Operators 


By L. M. Dalcher 


N THE September issue of THE WELDING JOURNAL, 

the Society published the first part of a proposed 

“Code of Minimum Requirements for Instruction 
f Welding Operators.’’ This report was the work of an 
AMERICAN WELDING SOCIETY technical committee, 
known as the Committee on Minimum Requirements of 
Instructions for Welding Operators in Trade Schools. 
In this article it is proposed to review the factors which 
led the Society to appoint this Committee, to state some 
of the problems which the Committee had to face, to 
explain the program which is now being carried out, and 
to describe some of the benefits which it is hoped will re 
sult from adoption of the proposed Code. 


States Need Standard of Acceptability for Trade Schools 


There were a number of circumstances which led to 
the appointment of the Committee, but if we were to 
seek the hand that first started the ball rolling, we would 
probably find it to be that of the New York State legisla 
ture. Some time ago that state passed a law making it 
mandatory for trade schools to secure a license before 
Starting operations. The Department of Education, 
faced with the task of granting the licenses, soon found 
that the welding schools presented a very perplexing 
problem. Their facilities, courses and methods of in- 
struction varied so widely from one school to the next 
that it seemed almost impossible to arrive at any sound 
criteria on which to base the granting of licenses 

With a cry for help, the Department of Education 
came to the AMERICAN WELDING Society. Could not 
we, as a national society representative of all the in 
terests concerned, create an authoritative standard of 
acceptability for welding schools? The Society 
fully considered the request, investigated the need for 
the project, found that other states were facing a similar 
problem, and concluded that something could be 
about it. And they did—they appointed a Committec 
on Minimum Requirements of Instructions for Welding 
Operators in Trade Schools. 


Care 


dk Te 


Welding Schools Seek Guidance in Planning Courses 


Chere were also a number of other reasons for the So 
ciety's undertaking this project. One of these was that 
the welding schools themselves have on numerous o« 
casions asked the Society for advice and guidance in 
laying out their courses. Particularly is this true within 
the last year, when trade schools have sprung up like 
mushrooms and the government has organized hun- 
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dreds— probably thousands— of defense training class« 

In some instances the courses were being organized by 
persons who had had no background of experience 1 
welding, who nevertheless were anxious 1 lo a good 


job, but who admitted frankly that they had no adequat« 


conception of what their task required. Even some ol 
the long-established and reputable welding schools indi 
cated that they would welcome authoritative guidance 
In preparing its report, the Committee has kept this 
need very carefully in mind. Witness the content of 
the published Code rhe first sectior the mandatory 
part, all provisions and requirements of which must be 
fulfilled by any welding course which is to be considered 
as complying with the Code This section contains the 
minimum requirements—the standard of acceptability 
which the states and others have been seeking But 
the second part—and it is larger than the first—con 
tains only recommendations, suggestions intended to 


help welding schools in organizing their courses 
’ 


Better Schools Require Protection to Maintain High 
Standards 


Che welding schools also made another kind of re 
quest which the Society hoped would be fulfilled by thx 


work of this Committee This time the request came 
not from the newly organized schools, but from some of 
the schools that -had been in business for many year 
and were known to be giving a high grade of instructio1 
Chey reported that some of the newer welding schools 
were offering courses for considerably lower fee ind 
making this practice possible by shortening the time of 
instruction The established schools did t want t 
horten their courses, as they knew they uld t give 
their students the ame high qualit 1 train And 
vet the competition was maki crea ult 
for them to maintain their high sta ird 

Welding schools that have seen the proposed Code are 
confident that it will provide the solution to the problen 
Chey will then be able to state in their terature that 
their courses conform to the Code of Minimum Require 
ments of the AMERICAN WELDID SOCIETY In tl] 
wav the Code will achieve two of its important objec 
tives: first, it will create a fair ba mpetitic 
among the trade chools econd t will e1 urage the 
poorer welding schools to raise their stand 


Government Agencies Require Standards for Welding 
Instruction 


Another reason for the appointment of thi 
was a situation which arose out of the coun 
efforts. With the expansion of construction work unde 
the Navy Department, War Department and other 


L ommiuttec 
tryv's defense 




















federal agencies, a demand was created for large num- 
bers of welding operators—more than could be obtained 
under the established civil service procedures. Govern- 
ment employees of this kind are selected on the basis of 
civil service examinations, and heretofore it has been re- 
quired that the applicant have had a certain length of 
welding experience in industry—sometimes as much as 
two or four years on a particular type of work. To 
meet the present emergency it has been necessary to 
change these requirements and to accept applicants who 
have not had experience in industry, but who have been 
properly trained in a public or private trade school 

This is the point at which the real problem arises: 
How can we be sure that these applicants have been 
properly trained? There is a ready answer that occurs 
to all of us: Test them and see. But this is not the 
answer. It is wasteful, costly in time and expense, and 
is not permitted under the civil service regulations. 
The problem boils itself down to this: How can we 
state the requirements in the announcement of the ex 
amination? To specify that the applicant must have 
completed ‘‘a course in welding’’ or ‘‘a six months’ 
course in welding’’ is not enough. Some schools give 
adequate training in that time—others do not. What 
is needed is a recognized standard for welding instruc 
tion. 

he Committee has kept this need in mind, and it is 
expected that the Code, when finally adopted and pub 
lished, will provide the solution to the problem. Then 
it will be possible for the announcements to state, as an 
alternative to the experience requirement: ‘‘Applicants 
shall have completed a course in welding conforming to 
the A. W. S. Code of Minimum Requirements for In 
struction of Welding Operators.”’ 


Public Seeks “‘“Approved’’ Welding Schools 


Che Society is frequently asked by individuals to 
recommend a welding school, or to furnish a list of ‘‘ap- 
proved” welding schools. Up to now we have not been 
able to provide such people with very much help. We 
could not, as an unbiased engineering society, recom- 
mend one school in preference to another, even if we 
happened to know which was the best school in a given 
state or district. Neither could we inspect all the schools 
and issue a stamp of approval, because of the immensity 
of the initial task and the impossibility of policing the 
ratings once established. There would be nothing to 
prevent a school from obtaining an ‘‘approved”’ rating, 
and then lowering its standards. 

In the past the Society has answered such inquiries 
by providing a list of all the welding schools in the given 
district, and suggesting to the inquirer that he visit as 
many of the schools as possible, examine the facilities 
available and the content of the courses, and then de- 
cide for himself which school offers the best training for 
his purpose. As a matter of fact, people who took this 
advice usually made a wise selection. Nevertheless, it 
was apparent that this was not the ideal solution to the 
public’s problem. 

A much better solution will be available when the 
Code of Minimum Requirements is adopted. Schools 
whose courses meet these requirements will undoubtedly 
advertise that fact, and it will give the prospective stu 
dent a good basis for comparing one welding school with 
another. 


Other Parts of Code to Be Prepared 


The question may next be asked: How many other 
parts of the Code does the Committee intend to issue? 
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At this time we can answer: At least one,* p 
more. Perhaps a better answer would be an explana 
tion of the procedure which the Committee has adot ted 
in carrying out its assignment. 

One of the first problems which the Committe: 
to face was the fundamental one of deciding how t 
gard the subject, that is, whether to regard weldin; 
trade complete in itself, or whether to consider it 
light of its application to a great number of widel 
ferent trade and industrial fields. If the Comn 
had decided to regard welding as one separate tra 
would have meant prescribing instruction that w 
train the student to do all kinds of welding—arc wel 
of heavy plate and pipe, of thin sheet and tubi 
various alloys as well as steel, and the same things 
gas welding. But the Committee chose the s 
alternative, and automatically took upon itself the task 
of writing more than one set of requirements. 1 
would have to be one set of requirements to cover t 
kind of welding used in shipbuilding, another set t 
aircraft construction, possibly another set to 
structural welding, and so forth. 

Of course the Committee realized it would be ai 
possible task to write a separate code for all of the 
specialized fields of welding. It was felt, however 
there were certain fundamental principles and technique 
which apply to all types of manual welding, and that 
instruction in the specialized fields should includ 
thorough training in these fundamental elements, p! 
additional instruction in the techniques peculiar t 
field of specialization. In conformity with this interpre 
tation, the Committee decided to formulate minimut 
requirements for instruction in the fundamental pri 
ciples and techniques of welding. 

For practical reasons, it was necessary to separat 
fundamental techniques into four main subdivisi 
namely : 3 


(1) Are welding of thick material 

(2) Arc welding of thin material. 

(3) Gas welding of thick material. 

(4) Gas welding of thin material. 
By thick material the Committee meant plate and 

6 in. thick and over; by thin material they m« 
light sheet and tubing. Because it seemed to be need 
the most urgently, the Committee undertook first 
draft requirements for instruction in are welding 
thick material. It is this subject that has been cover 
in Part A of the Code. The next subject to be cover 
will be subdivision (4), gas welding of thin material, b 
cause of its current importance in the field of aircralt 
construction. 


' 


Advantages in Having a Code of Minimum Require 
ments 


In conclusion, let us see what it will mean for the 5 
ciety to have a widely recognized Code of Minimun 
Requirements for Instruction of Welding Operator 
In other words, what will we have accomplished fror 
the standpoint of benefit to the state and federal age: 
cies, to the industries that hire welding operators, 
prospective students of welding, and to the weldi 
schools themselves? 

For the states we will have provided: first, an author 
tative standard of acceptability for welding school 


* Probable title Part B-—Gas Welding of Sheet and Tubing 
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use as a basis for granting licenses; and 


le@yV Call 
useful guide for organizing welding courses i 


t 


lic vocational schools. 

ie federal agencies we will have provided: first, 
lard of welding instruction which can be cited as 
rement for employment under the civil service, 
making it possible for the government to hire 
ly trained applicants who have not had experi 

industry. Second, we will have provided much 
ion that will benefit the welding classes under 
fense training program. 
the industries that hire welding operators, the 
will be of considerable help, particularly after the 
welding schools have had a chance to put it in effect 
For one thing, the Code will raise the general standard 
of welding schools throughout the country, and thereby 
provide better trained men for industry to hire. This 
should mean a considerable saving, as it will reduce the 
amount of training necessary in industry itself, and will 
provide operators who can be advanced rapidly to work 
of greater importance. The Code will also serve another 
important function in this connection: It will help to 
make industry realize what can reasonably be expected 
of the man trained in a welding school. The proposed 
Code contains the following statement on this subject 
lhe course is not expected to produce an experienced 
operator, but rather an operator with enough skill and 
so that he will have immediate value to in- 


; 


knowledge 


Joining Brass to Steel 


By J. S. Graham, Jr.* 


HE readiness with which dissimilar metals, such 
as brass and steel, can be joined by bronze welding 
is demonstrated in the fabrication of drill-hol 
tools, which are used in large quantities by 

hese tools, which are used to clean out drill 
holes before they are charged for blasting, consist of a 
length of round steel bar stock, to one end of which is 
joined a brass spoon and to the other a brass pin or punch 
lhe spoon is used to remove mud and chipped rock from 
the hole, while the punch is used to dislodge pieces of 
rock that have become jammed. The punch also proves 


a handy tool for removing drills that have broken off in 


hole, for its point can be rammed into the drill center to 
make a press fit and the punch withdrawn with the drill 
attached. These ends of the tool are made of brass to 
eliminate any possibility of striking a spark in case some 
powder might be present in the hole 


cleaning 


Formerly it was customary to assemble the cleaning 
tool by means of mechanical joints either keved or 
threaded—but these methods never proved satisfactory 
lor there was a tendency of the parts to uncouple, ot 
there was either undesirable bulkiness or excessive break 
ige at the joint. Whenever the tool broke, it was difficult 
tc remove the broken part from the hole, with a resulting 
loss of time in addition to the material loss of the damaged 
tool. When the mechanical joint was strengthened t 
vercome breakage, the increased bulk at the joints re 

luced the tool’s efficiency. 


Air Products Co 


New York, N. ¥ 


lustry as a welding operator on less difficult work, and 
will be able, by galning experience in 1 dustry, to pro 
gress rapidly to work of greater difhcult When this 
fact becomes more widely appreciated, there will be 
closer cooperation between industry and the welding 


schools, to the greater benefit of both 

For the prospective student of welding, the Code will 
provide a number of important benefit: first, by rais 
ing the general standard of welding instruction, it will 
enable him to obtain better trainins Second, it will 
give him a good basis for comparing one school with an 


other, and deciding which of several schools is likely to 


give the best course for his purpose Third, it will, as 


we have seen, make it easier for him to obtain employ 
ment after he has completed his training 

Lastly consider the advantages which the Code offers 
to the welding schools themselves—and these are prob 


| 

: 
ably the most important of all. In the first place, it will 
provide authoritative guidance to help them in organiz 


ng their courses. In the second place, it will provide a 


means of protection for the better welding schools, to 
enable them to maintain their high standards against 


but 
will be a 


competition from schools that charge lower fees, 
give less adequate training. Finally, there 
number of indirect benetits which we have 
from being able to place their students directly in 
ment employment, and from the promotion of 


cooperation between the | industry 


SS 
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These Brass Punches and Spoons, Shown Lined Up in the Background, 
Are to Be Bronze Welded to the Ends of Round Steel Bars The End 
of the First Spoon (Second Object from the Left) Has Been Ground toa 


Chisel Shape in Preparation for Welding In the Foreground Are 
Several Completed Tools 
Bronze-Welding Procedure 
The substitution of a bronze-welded joint for the vari 
us types of mechanical joint has proved an entirely satis 
factory solution The joint is prepared for welding by 
grinding the end of the brass part to a chisel shape and 


butting this against the end of the bar which is left squar« 
Sometimes the end of the steel bat ilso beveled so that 
the included angle between the two beveled ends will giv« 
a wider vee for welding. Standard bt e-welding tech 
nique, with a slightly oxidizing flame, is followed, using 
bronze welding rod and flux A light oT] Li f the weld 
removes any surface irregularities and improves the ap 
pearance of the tool 

Cost of the bronze welding is only a small fractio f 
the cost of a machined and fitte | hed t 
is neat and well balanced with east bulk and 
only a minimum of increased weight at the bronze-welded 
oint. Performance data indicate that the life of this joint 
S as great as, or exceeds, that of the t tse 






















































The Handling of Ni-Clad Steel 





By Joseph V. Kielb* 


HE cutting and welding of Ni-clad steel has 

caused much discussion in many industrial plants. 

The development of this product has attracted 
the attention of many large companies who fabricate 
corrosion-resisting steel extensively. Most of this steel, 
to date, has ranged from '/, to '/e in. in wall thickness 
with the clad thickness usually being 20% of the over-all 
thickness of the wall; but now heavier wall thicknesses 
are used. Although conditions vary slightly in each 
plant, the following facts apply generally. 


Joint Design 


Beveling of this material for welding presents a big 
problem. Usually the included angle of bevel on the 
carbon steel side ranges from 45 to 75° for the butt 
groove, depending to some extent upon the conditions 
existing within. The angle 60° is most commonly used 
at present, but in time to come the angle 45”, or less, 
will prevail. The clad side is usually a common U 
groove, with a degree of bevel varying from 7 to 20°, 
having a radius of '/, in. as illustrated in Fig. 1, or it 
may have a butt groove, similar to that of the steel, if 
the automatic flame cutting is successful. In the 
preparation of the clad groove, the amount of metal 
removed should be as small as possible, so that the re- 
placement of weld metal can be kept to a minimum. 
This lowers the welding cost of the nickel-clad side, 
which is considerably more expensive than mild steel 
welding. After determining the degree of beveling, the 
cutting of this material proved to be very difficult due 
to the presence of nickel with the steel. The physical 
cutting characteristics of nickel differ from those of mild 
steel, particularly when heavy wall thicknesses of nickel 
are involved. After much study, several types of experi- 
ments were tried in order to find the best way to cut 
this material. 


Joint Preparation 


The first method tried was the application of direct 
automatic flame cutting of Ni-clad steel as a single unit, 
but it was not so successful as had been hoped. This 
method required special technique in the handling of 
the cutting torch, which had to be sloped from 10 to 20 
in the line of direction of the cutting; furthermore, it 
had to be sloped to the proper angle for beveling the 
plate on the steel side. The size of preheat and cutting 
orifices had to be approximately one and one-half to 
two times as large as the required size in the cutting of 
mild steel in order to obtain sufficient preheat before 
starting to cut and during the process of cutting. 

At one time during this method, it was necessary to 
maintain a large preheat flame on the side of the clad in 


* Welding Supervisor Industrial Welding & Machine Works, Long Island 
City, N. Y 
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order to heat the nickel to a greater degree so that the 
steel and nickel would cut as one unit. On several 
sions the steel could be cut, but not the nickel whi 
sulted in a large gouge between the steel and the 
The molten steel spattered against the nickel and 
deflected from its surface into space, or reversed itsel| 
clogged the preheat orifice, both of which resulted in a 
unsatisfactory cut. When a successful cut was obtained 
at the edge of the plate, then a continuous cut had to be 
made as it proved to be'difficult to start the cut 
due to the formation of oxides from the nickel 
addition to these difficulties there was the possibilit 
due to the enormous heat, of granular structure chang 
being created in the zone where the nickel came i: 
tact with the steel, thus lowering the corrosion resista: 
qualities of the nickel. Another point leading to 
result was the possible pick-up of carbon in the 
from the steel. The results obtained proved that 
cutting cost was very high and required too much pr 
cision in order to properly prepare the joint for welding 
The most successful method (the one now used) is t! 
chipping of a common U groove into the nickel, with t 
aid of pneumatic hammer and gouging tools until rea 
ing the inner surface of the steel, as illustrated in Fi 
Care must be taken not to chip too wide a groove 
necessitating too much nickel weld replacement. An 
ordinary automatic flame-cutting machine is the 
plied to the steel surface to obtain the required degre: 
of bevel. This surface on the steel side should be per 
fectly smooth, lacking ridges of any size, because welders 
have a tendency to trap slag in these ridges; there! 
the bonded areas are weakened, which results in poor 
physical tests. The.X-ray will reveal this porosity 
which may also prevail in the first few layers of weld 
metal, on the side walls of the bevel. This method has 
proved to be the most economical in the handling of this 
kind of steel and, although one of the oldest methods 
joint preparation, it is still used extensively through 
many plants. 
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beveling Stee! Edges 


Fig. 1 

















fitting up the groove of this steel certain sections of 
t opening were flush while other sections had an 
» as large as */1. in., the welding of which presented 
ult problem. In tacking steel of this sort, it has 
hcerved that the welded tacks developed longi 
cracks upon the completion of each weld. On 
occasions the tack welders had to reinforce the 
by placing another bead on those previously 
ken. These were later chipped out before placing 
first welded layer. After careful study, it has been 
| that a great strain between the U groove and butt 
we was created, due to the coldness of the base metal 
and the diffusion of some part of the nickel into the 
welded mild steel tack which formed intergranular struc 
tures. Another point discovered was the use of too 
large electrodes, having straight polarity, which resulted 
in cracked welded tacks. This problem is encountered 
in putting the first layer in the butt groove of the mild 
steel surface, resulting in a complete longitudinal crack 
in the weld which has to be chipped out later. 

These difficulties, after close consideration, have been 
eliminated: first, by the aid of reverse polarity electrodes 
f small diameter; second, by the groove being preheated 
to reduce the coldness of the base plate and the distortion 
which tends to create part of the strain in the groove. Ii 
preheating is not used, then the weld area at the root of 


the steel side should have a minimized heat temperature; 
l 


i 


therefore, the use of */s-in. electrodes having revers« 
polarity is recommended in order to secure higher duc 
tility than that of a straight polarity electrode of the 
organic type. The latter are excellent when the fit-up is 
poor and where very high tensile strength is necessary, 
also the spatter losses are lower when using an electrode 
of this sort than that of the reverse type. Many of the 
welders for the reason just mentioned like straight po 
larity electrodes, but they fail to give consideration to 
the greater penetration required in the bonded walls of 
the given groove and the fact that greater elongation is 
secured by the reverse polarity electrodes, which is more 
important than spatter loss. Later it was found by 
tacking the plate on the clad side first with an alloy 
electrode that rigid tacks were obtained which were 
chipped out before welding the clad side in order to 
receive complete penetration in that section 

After tacking the plate, the V bevel groove is then 
completely welded. Here two schools of thought are 
involved; some men believe in welding the clad groove 
first and the steel second, while others believe in welding 
the mild steel groove first and the clad second. Both 
methods were tried and it was determined that welding 
the steel groove first was best because it eliminated the 
diffusion of nickel into the steel-welded groove, and also 
eliminated the possibility of reducing the corrosion re- 
sistance qualities of the nickel. In addition, the chipping 
in the groove from the steel side after the clad has been 
welded will reduce the wall thickness of the nickel; there- 
fore, corrosion would start first in that zone. There is 
also the possibility of a lack of complete penetration in 
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Fig. 2—Welding Sequence of Steel 


WELDING NICKEL-CLAD STEEL 
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Fig. 3—W elding Sequence of Clad 


Welding Procedure 


to 


Che following welding procedure has been pr ved 


} } 
le Dest 


for the existing conditio1 small-diameter mild 
steel electrodes having reverse polarity are employed as 
illustrated in Fig. 2; thus the diffusion of nickel into the 


weld metal of the steel is reduced to a minimum and the 


strain is reduced by minimizing the weld temperature of 
the first and second layers If large electrodes of either 
straight or reverse polarity having organic or mineral 
coatings are used at the start, when the groove 1s not 


preheated, the spatter loss would be very high, ranging 
from 30 to 40°, due to enormous welding heat of the 
electrode and the diffusion of too much nickel into 
the mild steel weld metal [he results obtained from the 
use of these electrodes wert very costly because ol 
the high spatter losses sticking on the side walls of the 
groove, which required a great deal more chipping and 
cleaning of each layer in the groove In Fig. 2 it will 
be seen that the first two layers which have three passes 
show that '/;-in. diameter electrodes have been applied, 
carrying a minimum amount of amperes, 80-90, thereby 
reducing the diffusion of any nickel into the mild steel 
weld metal. The balance of the welding sequence of the 
groove can be easily controlled by applying mineral 
coated electrodes of various sizes depending on the open 
ing existing in the groove after each layer has been de 
posited. Sufficient time should elapse between the 
layers of weld metal in order to reduce the temperature 
of the welded area, thereby keepi 


mum. The sequence employed in placing the welded 


layers shows that the rate of deposition of the weld 
metal would be very shallow to avoid the creation of 
enormous welding heat and to reduce the } 
trapping porosity which would be visible in X-ray testing. 

Another method for welding the steel groove would be 
to use a mild steel electrode having a 3‘ ckel content 


1 


This would help to keep the spatter | es normal eve 


g distortion to a mini 


yossibility of 


though the cost is slightly higher per foot of weld meta 
This electrode could be used for tacking whet htting up 
the shell and heads of tanks, thus eliminating much of 
the trouble previously encountered It would be a time 


1 
I 


saver in tacking and welding the steel butt groove and 
in the long run would prove best to appl 
When using mineral-coated electrodes in welding this 


steel or any Class I steel, under A. P. I., alternating 
current should be used to eliminate the magnetic blow 
which exists when welding with direct current If alter 
nating current is not available, then the use of direct 
current with reverse polarity is best for this particular 
job, in order to keep the spatter losses down to normal 




















Electrodes of this type should not be used in the first 
and second layers of the steel groove because of the great 
amount of heat required for the proper handling of this 
electrode; furthermore, the fit-ups would not be flush 
throughout the head and shell of the tank, causing the 
molten metal to fall through the groove and hang on the 
inside of the U groove, making excessive chipping neces 
sary. If direct current with straight polarity is used 
with mineral-coated electrodes it will be noticed that 
there will be an irregular peeling of the coating which 
makes it hard for the welder to control the flow of the 
molten metal in the groove, resulting in much trapped 
porosity which requires a lot of chipping before applying 
the next pass. 

In the welding of the clad side, the first layer of weld 
metal deposited by the mild steel electrode is chipped 
out from the root of the clad to a depth of */\, in., then 
the weld metal is inspected for cracks, which are usually 
visible to the eye. If any cracks are found they should 
be eliminated before applying the alloy electrode to the 
clad groove. The proper welding sequence for the clad 
side is illustrated in Fig. 3. An alloy electrode °/ in. 
in diameter was used exclusively on this side. The re- 
inforcement of the clad si‘ is '/;, in. above the surface 
of the parent metal, similar to that of the steel groove, 
as shown in Fig. 3. 


Use More Preheat for 
Bevel-Cutting 


By B. H. Higgs* 


HE accompanying photograph indicates better 

than words can describe what happens when insuf 

ficient preheat is used for bevel-cutting steel 
plate with oxyacetylene cutting machines. 

The reason that more preheat is required for bevel- 
cutting than for vertical-cutting operations is that the 
blowpipe is at an angle to the plate surface. Because of 
this, the heat tends to ‘“‘bounce off’’ and does not pene- 
trate to the same extent as when the preheat flames strike 
the plate at right angles. Obviously, the flatter the angle 
of cut, the greater amount of preheat required. 

There are a number of ways to obtain more heat. 
For normal beveling up to angles of 45°, sufficient pre- 
heat can be obtained with standard nozzles by slightly 
“forcing’’ the preheat flames as the angle of bevel in- 
creases. For very shallow angles it is sometimes 
necessary to provide supplementary preheat, either with 
a second blowpipe or else by first going over the line of 
cut with the cutting blowpipe. A size larger nozzle or 
slightly slower cutting speeds also are of help sometimes. 
Because of the high temperature of the oxyacetylene 
flame, acetylene offers special advantages for beveling 


* The Linde Air Products Company, Salt Lake City, Utah 








Particular care must be taken in handling thi 
trode so that pinholes are not created which are usiia 
found upon finishing one electrode and starting another 
Failure to clean the crater and to get penetration a 
point is a common fault among welders. At that 
flux is trapped which causes these minute pinholes 
aiding corrosion. Some plants have a tendency t 
each pass of this metal, thereby eliminating thesé 
holes but creating other problems which they fail t 
take into consideration. Peening is dangerous in 
cases, so more thought should be given before trying it 
Time after time these pinholes are found to be visib| 
after machining, especially when dealing with manhok 
and nozzles for these tanks, also when dealing with ¢! 
inside seams of the tank which are chipped down flus! 
ground and finally buffed to give a polished fi: 
When these holes are found, they are chipped out an 
rewelded. Too many jobs are chipped and reweld 
which results in higher welding cost, so more care an 
time should be given to complete the job correctly th: 
first time. 

The conditions as explained in this paper may be oj 
some aid to companies encountering a similar job. This 
technique and procedure of Ni-clad steel can also b 
applied to the welding of stainless steel clad, of heavy 
wall thickness. 














Fair bevel cut, but slight beading 
—_—- along top edge indicates a little : 
| too much prehest was used 





Compare the Good and Poor Cuts in This Unretouched Photograp! 

of -In. Steel Plate Which Has Been Beveled on Three Sides. I 

Taking the Photograph, Special Lichting Has Been Used to Accentuat« 
the Defects 


where preheat requirements are greater than for nor 
severing. 

When selecting the correct size nozzle to use, tl 
depth of the actual cut should be considered rathe: 
than the thickness of the plate. 

A study of the various cut surfaces in the illustrat: 
should aid the machine-cutting operator in obtaint 
maximum results in bevel-cutting operations. 
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: g. Ii—Reproduction of Typical Tubular Fuselage Structure. This Will Indicate Some of the Problems, Particularly Accessibility for Welding 


Management Control of Design and 
Welding of Aircratt Steels 


By J. P. Dodst 


tion by proper authority to bring about the co- many men working on a given problem. For the most 
operation between department heads in charge part we will be referring to fabrication by welding of 
f design and production of all parts and structures. steels, particularly tubing, sheet and forging, although 


B: MANAGEMENT Control we mean the diree- Of course, this cooperation of personnel may include 


* Presented at the Annual Meeting, A. W. S., Philadelphia, Pa., Oct. 20 t« the general principles hav ing to do with Management or 
24, 1941.9 > : - ; 
+ Research Engineer, Summerill Tubing Company, Bridgeport, Pa Procedure Control will apply qually well to other forms 
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Fig. 2—Reproduction of rypical Tubular Fuselage Structure This Will Indicate Some of the Problems, Particularly Access ibility for Welding 
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Fig. 3—An End View of Steel Tubular Fuselage 


of materials. No attempt is made, or desired, to sug 
gest the details of welding technique. It is our hope 


that some of the suggestions may be of assistance in ob 
taining a basis for standardization of welding procedure. 

lo many men in older industries, some of our thoughts 
may seem wholly unnecessary; the only excuse for this 
paper is the short life of aircraft production and its rapid 


Fig. 4—Steel Tubular Fuselage of Fairchild Model 24 
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growth in the last two years. There 
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been, any probk 
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that required for aerodynamic design and stress a1 

Ever since the Wright Brothers’ successful flis 
Kitty Hawk, practically all of our aviation tec! 
knowledge and training have been expended alon 
dynamic lines, 1.e., to produce better flying chara 
For years our technical schools with aeror 
departments have devoted all their time to ti 
young engineers with all of their training alon 
dynamic lines. While it may be true they have h 
work in the design for utilization of wood, wire, alt 
num and steel, I do not know of a single college, | 
shop training, giving these men the fundamental ki 
edge on the problems of sheet metal work, weldi 
forgings for aircraft manufacture. The desig 
aircraft part may meet all the requirements of the A) 
allowables, but still have little o1 
the manufacturing problems involved. 

The National Advisory Committee for Aeror 
has in operation, or building, research laboratories « 
ing approximately $30,000,000, and not a single buil 
is set up for research on the joiming or fabricati 
materials. All of the research so far planned, a 
know it, is on aerodynamics and power plants. § 
test work is going to be made on structures, but not 
their fabrication. 
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Events have moved so swiitly in recent months 
most of us are apt to forget that before October 1939 
one manufacturer in this country had ever 
single order for more than 100 or 200 planes of the 
type. The delivery of thesé planes were schedule 
cover many months, and in all probability numer 
changes took place before the order was complet: 
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SKETCH II — Unbalanced Butt-Joint 






Fig. 5—Engine Mount 











ler such conditions, no manufacturer coul 
pected, or would find it practical to set up manufacturing SKETCH IT — Unbalanced Joint ( T-Joint ) 
plans along the production lines common in other major 


















































industries “tO eT > 
[It is also important to realize that most of the men ‘ 
entering this industry have been young; most of them = j : 
with flying experience and a lot of faith and enthusiasm 
for the future of aviation, but for the most part with i pak neni oe " T Ww 
none, or very little, metal working or manufacturing =o i 
knowledge. These men have not only had to organize, . ~ d 
guide and direct a new business, but also assist in develop SKETCH IZ — Badly Unbalanced Joint 
ing a new manufacturing technique. In most cases 
things were put together piecemeal. Until two or three Fig. 7—Joinw Balance 
years ago, each plane was almost a handmade job 
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Fig 6—Reproduction to Illustrate How Some of the Open End Tubular Joints Are Produced for Assembling Different Structural Parts 
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a ~~. 
Lugs 
x MiP 
Y "Line 
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Note the length welds _— 

if full contact line weld 

ig rot necessary CORRECT 

CORRECT Tube, end plate and lugs are welded and drilled as one sub-assernbly. The 


If a series of lugs are to be welded and line drilled it 

is advisable to make R, large enough to allow for weld 
distortion and yet maintain sufficient edge distance 
at hole. In most cases the distortion will not exceed tie" 


Lug /s too narrow here 







i 
an 


Unnecessary metal 
wiil melt, forming 





unsightly’ welded joint INCORRECT 
INCORRECT End-plate interferes with line-drilling of lugs, necessitating that this be done 
before plate is welded to tube, and necessitating an additional sub-assembly 
Even if the welder avoided burning the narraw operation and jig. The second sub-assembly operation of welding plate to tube 
strip away, the value of the remaining base can be eliminated only if the dimension C is sufficient to permit using an off 
metal wil] not justify the care and ski'/ required. set drill spindle, and this should not be considered for a production desigr 


Fig. 8—Lug Design 


During the last war—only a little more than twenty 
years ago—nearly all planes were of wood and wire with 
top speeds of 90 to 150 miles per hour. Although Fokker 
built his Model D-7 with a steel tubular fuselage during 
the last war, it was not until after 1922 that the general 
use of our present chrome molybdenum steels came into 
the picture for tubular fuselage construction and tubular 
parts. A little more than ten years ago the so-called 
stressed skin or monocoque design was developed. 





At least 4° Rivet (for 
‘ , cable guard ) 
~ Spacer : 
—¥: V ~wxs 
- => 
ad w 





| 
CORRECT INCORRECT 
The width W is not important in The width W is entirely fo nerrow for 
this design as ail welding is done on weld access, and at the best it would 
the outside surfaces of the plates only be possible to weld one plate on both 
The length 1 7s also unimportant as sides, and then weld the second plate on 
the rivet /s at one side of the bracket the outside. The length L is too short, 
we// away from the weld beads. causing interference between rivet 
and weld bead. 


Fig. 10—Single Pulley Bracket 





dimension A is greater than B, allowing sufficient length of plate to weld 
to the structure and also sufficient clearance for line-drilling after sub-assemb/, 
Dimension D should be at least 16" to allow sealing the cross-tube by 
welding entirely around the tube at its junction with end-plate 


This design can be improved by fitting the cross-tube on the centerline 
of the structure tube, and thus entirely eliminating the end-plate 
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Fig. 9—Support Tube and Lugs 


Since that time the majority of planes for either nation: 
defense or transport have utihzed this type of constrix 
tion, with the result that two years ago an air cory 
representative went on record as stating that 85% of : 
structural materials for such planes was aluminum and its 
alloys. Even so, there was no research undertaken o1 
the spot welding of aluminum until October 1940. I refer 
to the program now under way at Rensselaer Polytechni 
Institute. 
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CORRECT INCORRECT 

This design will weigh less, and requires The plates used for this pulley bracket 
only about half the amount of welding. require two blanking and one form 
The fabrication of the plate can be die for fabrication, and the actual 
further simplified in the case of lightly welding is complicated by the gap | 
stressed pulleys by spotwelding being too narrow for easy welding 
washers on the underside of the plate it necessitates a weld overlap af the 
to provide adequate bearing area for upper plote 


cantilever axle bolts. This eliminates 
the bent-up tabs, and rivets and 
spocers are used fo form cable guard pins 








Fig. 11—Double Pulley Bracket 








NOVEMBER 
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ingle may be straight-sheared and brake formed 
ibe cuts are simple and easy to set-up. Welding 


reoyt nm is Taster and more simple 


Even though aluminum has so far proved most adapt 
ible for the stressed skin design, no satisfactory substitute 
1as been found for steel tubing in many important parts 

ymmon in all aircraft—national defense, transport and 
small commercial planes. Also because of cost and avail 
ibility, steel tubing is still the principal structural ma 
terial for all of the so-called smaller commercial planes, 
trainers and certain designs used for observation, liaison, 


; 
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Even in the production of so-called aluminum planes, 
steel tubing is still an important factor as all of these uss 

er 100 different sizes of steel tubing in engine mounts, 
landing gears and other highly stressed parts 

No general research on welding of steel for aircraft 
production has been done, although it is hoped such a 
program will be under way during this coming year. 
Most companies continued to use the oxyacetylene weld- 
ing process, although are welding is coming into use very 
fast and some companies on the Pacific Coast are using 
it almost exclusively. One company has developed, 
and is using, flash welding in the construction of engine 
mounts. With few exceptions, all-steel tubular struc 
tures are used in the as-welded condition, 1.e., no heat 
treatment after welding. However, each plant has its 
own procedure, as there are no available references 
based on research to cover the production of parts of 
steel structures by welding. 

For the benefit of those not in close touch with aircraft, 
it is important to emphasize that this is the first means 
{ transportation where weight, or lack of it, is important. 
Most of us may have heard something of how the air- 
craft designer will fight to save even a pound. This 
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Fig. 13—Mounting Lug, Radial to Tube 
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Fig. 12—Control Lever Bracket 
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Fig. 14—Mounting Lug—Tangent to Tubs 
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lus additional 
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pound in a structure may mean jour to 
other parts to support the added weight, p 
gasoline, larger tanks, etc., if the plane is to 
minimum performance requirements 

Under such conditions it is only natural that the air 
craft designer will utilize the thinnest possible gages, 
reduce fittings, and any other means work to the end of 
ybtaining reduced weight. Without procedure control the 
production prints go into the shop theoretically okay, 
but frequently causing many a headache to the produc 
tion group. 

Of course, a few of the older and larger companies have 
recently taken steps to correct this condition and have 
now set up a procedure requiring close personal contact 


between the designing group and the production group, 
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Fig. 15—Mounting Bracket 
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Fig. 16—Shelf or Rail Welded to Tubing 


and in some cases a product analysis group is function 
ing. These men, of course, must be familiar with the 
problems involved and have the authority to make de- 
cisions. Before any design is released to the shop, it 
must be approved by all members of this group. There 
may be separate groups for each particular field, such 
as structures, interiors and the like, but the best ar- 
rangement is one wherein one product analysis group 
passes upon every part of the airplane. In case of 
doubt or difference of opinion, two or more test parts are 
actually produced, cost estimates made, and the final 
decision based on the most satisfactory method, with all 
factors considered. 

In most shop operations, particularly welding, process 
standards are issued covering in minute detail the se- 
quence of operations and the type of welding to be used, 
as well as type of inspection. These details, of course, 
also cover jigging, tack welding, preheating, if any, and 
detailed sequence for each joint. 

The product analysis group’s main function is to 
analyze each new design, whether it be detail part, as- 
sembly or complete airplane, in the light of its adapt- 
ability to economical mass production—prior to the 
release of the design. The men forming this group are 
thoroughly familiar with all available production proc- 
esses and the mechanical limitations of each, and are 
able to determine by inspection and investigation the 
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2X dia permits threading before 

welding without danger of thread 
distortion during welding. Nipple 
may be either threaded from tube 
or bar stock - providing that tube 
has aheavy wall or that bar stock 
does not exceed Vs in dia, unless 
rough drilled before welding 


INCORRECT 


Threaded part wil! dis- 
tort if threading 1s done 
before welding; short 
length of nipple makes 
threading after weld- 
ing impractical 


Fig. 17—Boss Welded to Tube 
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practicability of producing a given design with 
duction facilities available. Designs which are uns 
from the standpoint of economical production 
viewed with their designers to develop alternat: 
that can be produced satisfactorily and still 
plish the design function. 

The factors involved in product analysis of 
steel tubular structures are comparatively few, an 
cipally involve (1) welding accessibility and (2) bal 
joints. These two factors should be kept in mi 
times by every designer working with welded strux 
and, if intelligently applied, will go a long way t 
insuring practical production designs. 

[he wall thicknesses and sheet gages availabk 
major fittings and joints are large enough to mini 
balanced joint considerations. But most detail fit 
are thin sheet metal brackets, clips or lugs weld 
comparatively heavy wall tubing or vice versa 
complicate their design further, the space availabl 
many of these detail fittings is limited and considera 
ingenuity is required to develop fittings which will per: 
adequate clearances for rapid production with stand 
welding equipment. 

In the illustrations following are shown some of the 
more common design errors with welded steel structur 
which originate from ignorance or neglect of the | 
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Double cut necessary Only one 


PREFERABLE 


> Cur NeCcessory 
on outside tube on tut be cut from mil 
Requires more torch 
manipulation than 
other type because 
of two corners 


stock easi/y welded 


Fig. 18—Welded Tube Joints 


factors of balanced joints and welding accessibility 
and which can be avoided by Management Control of 
Design and Welding, coupled with intelligent Product 
Analysis. 

Even though it may not have a direct part in this sub 
ject, we are going to take advantage of this opportunity 
to add a few thoughts on what we believe can be expect 
by research on the use of steel for aircraft design and 
manufacture. 

1. We will develop steels having much higher physical 
values. 

2. Not only will our welding technique be improv: 
but I believe a method can be developed whereby man) 
parts of a structure will be placed in a jig, possibly under 
pressure, the current turned on and the complete weld 
ing process effected in a split second. 

3. Also we will develop some non-destructive meth: 
for determining the quality of a weld. Such a test has 
been in use by the boiler industry for many years. 

4. It will be shown that some form of heat treatment 
on all welded joints will be standard practice rather thai 
the exception. Why use a fairly expensive alloy steel 
at relatively low physical values and further reduc 
these values by allowing only 80° of the ultimate tensil 
strength on all welded joints? The result today 
tensile strength easily met by a medium carbon steel. 
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Automotive Welding 


By S. M. Spice’, Vaughan Fegley: and L. M. Skidmore 


HIS paper is definitely not of a highly technical 

nature, but rather a simple, straight-forward 

story of what is being done today in our plants 

d an attempt to indicate the future trends for the 
different forms of welding. 

his age we live in is known as the age of metals; it is 

fast becoming the age of welded metals. Structures 

ranging from thousands of tons to fractions of ounces are 

being welded today, and then are proving their worth in 
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an age that is hard to please. Greater than ever before 
is the strength per unit of weight now obtained. 

The economic advantages of welding are to be seen 
everywhere. In general, welding is much faster than the 
old mechanical methods of attachment. Sections may be 
reduced and structures may be fabricated in smaller 
units which may be handled and shipped more eco- 
nomically. Raw materials are conserved by reduction of 
weight and elimination of much waste. Worn parts are 
built up again, often to give better service than originally, 
Replacements are cut down, and down-time for repair is 
reduced to an important degree. 

All this means savings in dollars and cents that are 
incalculable as a whole, and it gives the buying public far 
more for their money than ever before. 

Because of all this we travel faster, accomplish more in 
a shorter length of time, and in general enjoy a better 
and more exciting life. 

This brings us to the automotive industry, where the 
growth of welding has been at least as phenomenal as in 
the other metal industries. Again the economic advan- 
tages are recognized and the possibilities probably exceed 
the applications. 

Designers, now thinking in terms of welding, no longer 

have to be pushed into a welded design. As a matter of 
lact, the shoe is on the other foot, for designers are push- 
ing the welding engineers around. This in itself is a 
healthy sign for the future. 
_ Of the various forms of welding, it is an unquestionable 
lact that resistance welding has made the greatest ad- 
vancement in automotive production work in recent 
years. Why? Because new developments in resistance 
welders have opened up great new vistas of possibilities 
for the present and the future. 

Resistance welder manufacturers are denied the full 
glory of this statement because the stride set recently by 
resistance welding shares its success with the associated 
equipment; namely, various special alloy electrodes and 
controls such as the synchronous timers, phase-shift heat 
controls, ignitron contactors, etc. 

We are making welds today that not long ago were 
economically and practically impossible. Many ferrous 
and non-ferrous metals and alloys that were formerly not 
considered practical to weld now can be safely welded. 


20. en at the Annual Meeting, A. W.S., Philadelphia, Pa., Oct. 20 t 
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t Medium 
and high carbon steels and alloys may be welded with 


And more of them will be welded in the future 
safety, a thing we were afraid to dk tlong ago. Most 
of the credit goes to synchronous timing, interrupted 
timing, phase-shift control in single and multiple stages, 
plus electronic contactors, all operating with repeatable 
accuracy. 

The welding electrodes and tips developed by the 
welding electrode manufacturer have played 1 small 
part in the brilliant success of resistance welding in in 
dustry. Greatly increased life of welding tips over that 
of the old common copper tips is a well-established and 
known accomplishment in the field today. Many of the 
now operating welding jobs would be an impossibility 
from an electrode maintenance and replacement cost 
standpoint were it not for the special alloys developed by 
the men in the electrode industries 

Welder manufacturers are taking 
better controls and alloys, and must continue to do so 
rhere is a big field for improvement in the welding ma- 
chines themselves. The machines must be more accu- 
rate, friction and inertia weigAt must be reduced, tooling 
and gaging must be improved and many other refine- 
ments must be included all of which the automotive 
manufacturer will applaud. 

An example of this need has been developed at one of 
the AC plants and is now in production on a defense 
order. 

It was decided that, in fabricating the end electrode 
to an aircraft spark plug shell, resistance welding was the 
method to be used, but the location of this end electrode 
had to be very definite and required precision welding. 
A machine was designed by one of the leading welding 
machine manufacturers. It was equipped with a com- 
plete synchronous control timer and ignitron contactor 
The design was approved after a few changes resulting 
from exhaustive experimentations on the part of both 
the machine manufacturer and customer. The machine 
was then built and, upon completion, again after tireless 
efforts of several weeks’ experimenting, more changes 
were made. All in all, a period of approximately six 
months transpired, but today this end electrode is being 
resistance welded to the shell on a production basis at 
the rate of five hundred per hour, controlling the con- 
centricity of the electrode to the shell within 0.005 of an 
inch, the sinkage of the weld within 0.010 of an inch and 
the weld in itself a one hundred per cent bond. Inet 
dentally, a very important fact which has not been men- 
tioned is that the shell is a ferrous material and the end 
electrode non-ferrous. 

Automotive parts, except for a few notable exceptions, 
are much more economically resistance welded. This ts 
true because of the requirements of high production and 
of the comparatively small size of the parts. Capital in- 
vestment is higher in this form of welding than in all 
other forms, but the many times greater output more 
than repays the user 


advantage of these 











Are and gas welding, just as important to the auto 
motive industry as resistance welding, find their best 
application not in production but in machine structure 
fabrication, machine repair, maintenance, hard surfac 
ing, material salvage and others. More will be 
ibout this later. 

Now a word about the copper alloys. All of you are 
acquainted with the advantages of these alloy electrode 
materials, but it might be well to cite a common example. 
For two years, at the AC plant, flash-welding-electrode 
dies machined from copper were used on a job welding 
a one-half inch diameter fitting to a one-half inch diame- 
ter shaft, both parts of SAE 1020 steel. The volume of 
production was not too great, hence electrode mainte 
nance was not a problem. Suddenly, however, produc- 
tion schedules on the part took a very sharp rise, and 
machine down-time for electrode replacement became a 
very serious problem. Various alloys were tried, and in 
most cases longer life was realized, but results were still 
not as favorable as desired. After about three months of 
experimenting, a tungsten alloy insert with ‘‘Class IL’’ 
alloy backing made it possible for a single set of elec 
trodes to be used 1n the machine for a period of time that 
was staggering compared to the older type copper ones 
Because weld spatter did not adhere to the new elec- 
trodes, the upper steel clamping members were changed 
to the new material also 
made in down-time. 

One phase of the field has a very definite need for a 
longer life electrode material and that is for use in hot 
riveting with a resistance welding machine. The resist- 
ance hot riveting system is being used on one of the 
operations fabricating a machine gun assembly. The 
resulting job is a very good one, being not only faster but 
very satisfactory and less costly to produce than a cold 
riveting job. Although the present electrode life is not 
too favorable, the engineers of the welding electrode 
manufacturers are working to improve it. 

Judicious use of copper alloy electrode materials is im 
perative. All too often the harder alloys are recom- 
mended for jobs where the softer ones will give longer 
life and much more trouble-free service. It must be 
remembered that the harder alloys are much harder 
than the majority of steel parts being welded, and that 
the ability of the electrodes to conform to the steel parts 
to be welded is very limited. This fact, plus the low 
electrical conductivity of these electrodes, makes local- 
ized burning or sticking a more-than-average possibility. 
At Buick the lower hardness alloys are more often used 
except where small area inserts are used for restricted 
contact. 

Another device much in use at Buick is the copper 
liner method, where, on parts of non-uniform surface, the 
medium hardness alloy electrodes are covered with an 
annealed sheet copper liner. This liner conforms to the 
part and lasts a surprisingly long time. Replacement is 
a matter of minutes, and the cost is low. Furthermore, 
for heavy welding it is the practice to buy two sets of 
electrodes for a given job on a new welder. They very 
often last out the model year, and it is not unusual for 
one set to do the same. 

May it be most emphatically stated that good results 
are never obtained without adequate and intelligently 
applied water cooling. Furthermore, such results can 
only be obtained with clean surfaces on the parts to be 
welded 

Low impedance power distribution systems with ex 
cellent voltage regulation are now available but are 
rarely seen in the welder users’ shops. An old style 


said 


rhus additional savings were 


feeder system takes all the ‘‘bark’’ out of a welder, leav- 
ing nothing but a ‘“‘groan"’ to be heard. 
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Let us now look at automotive welding as it 
in the writers’ plants 

The need for better distribution systems is 
recognized. One new Buick factory, now a yea 
uses a complete single-phase system of paralk 
separated only by two thin strips of woven glass 
tion, fed at intervals by transformer banks. Se; 
concentric cables take off from this bus to indi 
welder controls. Several thousand kva. of nam 
rating connected load are fed from this system. A 
ber of 600 and 750-kva. welders are in operation w 
interference either with each other or with othe: 
more delicate welder operations. Of greater import 
is the fact that precision rear axle gear cutters on th 
regular three-phase system in this plant are not affect: 

Here are some of the operations fed by this 
efficiency distribution system. 

Torque tubes are completely resistance welded 
tubing itself is 3°/s-in. diameter by °/3:-in. wall 
butt seam-welded continuously in a large mull 
coiled strip. A flash welder preceding the mull weld 
coils end on end into one continuous length. For 
the heat on the mill was controlled by a tap switch 
64 points of heat. When an adjustment in heat was: 
the mill had to be stopped, resulting in lost time a: 
weld skip. All this has been done away with by 
of electronic controls. Ignition tubes and a phase 
now give stepless heat control without stopping th 
and without weld skips, all controlled by a small 
beneath the hand of the operator. Weld quality 
measurably improved with this installation. 

One end of the tube is necked down cold in an uy 
in two passes. The diameter is reduced from 3°/3 11 
2 in., and the wall thickness at the neck increased 

» in. to'/,in. Welds withstand this very heavy 
reduction with no loss. Large and small flang: 
made by pressing steel balls through holes in blan! 
‘/1s in. and °/i, in. thickness extruding collars 
match the tube These flanges are then 
taneously flash welded to the tube ends in one doubk 
end machine of 400-kva. total. Subsequently a he 
stamped bracket */; in. thick is projection welded t 
outside of the tube. There are four '/2-in. diameter p1 
jections which give a welded shear strength of 35,000 1 
40,000 Ib. No internal electrode can be used, but pulsa 
tion timing on a 600-kva. machine gives uniform result 
Incidentally, this pulsation job is in its third year 
operation. The torque tube has high strength and st 
ness because of its cold work hardness which has not bee! 
affected by the welding operations. 

The rear axle housings have all spring seats and other 
brackets welded by the projection method. Some ar 
edgewelds, others flat, some are pulsation, others ar 
straight time and all are done on hydraulic machin 
The welders are 600 and 750-kva. rating, the larger beins 
double head, single transformer automatic sequence 
erated. The latest of these has shear loaded rubber 
sleeve cushions just above the platens to reduce iert 
weight and give better follow-up. Firing 1m this cas 
by microswitch on the cushion travel. 

Propeller shafts are both assembled and seam-weld: 
in the same machine in one automatic operation. Her 
full hard-cold rolled, electrically butt seam-welded tubing 
is circular seam-welded to medium carbon 
alloy heat-treated ends completely machined. 

The machine is loaded with the three parts, and at tl 
push of a start button hydraulically presses the en 
into the tube directly under the seam-welding wheel 
The wheels then contact the tube ends and start to rotat 
and weld. During the welding cycle some end pressur' 
is kept on the shaft to keep it straight and to lengt! 


ends. 
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omplete rotation of the shaft the machine auto 
uly opens up for removal of assembly which is now 
for assembly into the rear axle with only a slight 
cing operation to remove possible loose particles of 
‘al. The welding portion of this machine consists of 
\)-kva. seam welders in one frame but with separate 
seam panels of the rotating-disk and pin-triggered 
tronic type. This machine is in its third year of op 
during which time much research and develop 

it have taken place. 
the production year just completed two brackets of 
arbon steel were simultaneously pre jection welded 
: 0.45 carbon medium sulphur finish machined cold 
lled ‘“D”’ section shaft, without damaging the physical 
roperties of the assembly. This shaft was cold-rolled 
to a definite hardness, and the weld thumb nail areas 
were kept very closely to that same hardness by phase 


shift heat-control steps which counterbalanced the mass 


quench effect of the cold shaft. The welder had a 300 


kva. transformer for each head, both controlled from the 


one phase-shift and ignitron set-up. Weld time was 45 


c 


cycles at about 55% phase shift followed, without cur 


rent interruption, by 18 to 20% level for 10 seconds 
This latter time element was important for uniform and 
narrow range hardness control. Lubricated fabric bush 
ings on the shaft ends within an inch of the welds were 
not affected by the operation. Shafts were removed 
from the welder to a tank of soluble oil and water coolant 
which prevented further diffusion of the heat. Produc 
tion was maintained at three assemblies per minute 
Hardness in the weld area would normally have been 50 
to 60 Rockwell ‘‘C”’ instead of the 20 to 25 obtained, and 
the shaft would have snapped like a match stick under 
load 

Many other welding or allied jobs could be described, 
if time permitted, such as large electrically riveted pins 
upset on both head and pin sides of the bracket. The 
rivet hole is hexagonal for torsional strength, and the 
rivet fills this hole so tightly that the hex punch marks 
are impressed into the rivet body. Alsoin the new multiple 
spot operations on front fenders, 52 welds are mad 
in only two sequences by means of multiple second 
ary transformers. In these welders, three sides aré 
completely open without obstruction for loading and un 
loading purposes. Total machine cycle is but five 
seconds 

At AC Spark Plug Division a similar high-efficiency 
power distribution system is in use in the new plants. 

Che current scarcity of machine tools has been a 
stimulus to the welding of high-speed steel drills, reamers 
and other cutting tools to the cheaper and not quite so 
scarce cold-rolled steel shanks. This is not a new idea 
by far, but is being practiced more extensively now than 
ever before and with great success. It is one of the many 
steps being taken by the manufacturers to conserve the 
now more precious grades of tool steel. 

At AC one very good example of machine tool welding 
is the fabrication of the high-speed steel gun drills to 
their shanks. These shanks, made of a special seamless 
steel tubing, are approximately four feet long Phe 

sin. diameter high-speed steel tip also has a hok 
through it to facilitate the flow of oil coolant coming 
through the shank to its cutting end. 

First attempts to resistance weld were made by th 
flash butt method. The resulting weld was satisfactory, 
but the flash created during the burn-off period had 
clogged the oil hole. This condition, of course, could not 
be tolerated, so a better method had to be developed. 
Pulsation butt welding was tried. Even the first welds 
made were quite promising and after a few adjustments 
and more trials were made, very satisfactory welds ré 


sulted [ests on several pieces welded by this system 
revealed the weld to be as strong as either the shank or 
the drill end 

hese and many other welding operations show what 
is being done, and point the way to what can be done by 
the exercise of mechanical ingenuity plus the controls 
mentioned earlier 

There are, of course, some parts of the automobuilk 
where resistance welding does not have a clear field 
Some partsdo not lend themselves economically. At the 
AC plant an automatic arc-welding head was recently 
installed on a particular job. Its output more than 
equaled that of four skilled operators previously used, 
and a better quality also resulted. Production volume 
prohibited the purchase of a special type resistance 
welder that would have been required to produce the 
job 

lhe branch exhaust pipe for two carburetor motors 
of Buick cars is another good exampk These pipes 
could be successfully resistance welded, but the cost ol 
preparing the joints is relatively high and capital invest 
ment is also high. When cost estimates are summed up, 
the two methods, are and resistance welding, are about 
equal; therefore we chose the method with the least 


capital investment, i.e., arc welding An A.C.-D.C 
welding rod of good characteristics is used in conjunction 
with A.C. welding units The A.C. are method was 


chosen because the jigs required for accuracy were bulky 
and might cause are blow witha D.C. are. Our judgment 
was proved accurate in this case. All joints are pressure 
tested, and comparatively few are rejected for leaks 

Are welding of automotive parts must be used judi 
ciously. In many parts we depend upon heat-treated or 
cold-work strength. Since the heat of are welding affects 
relatively large areas, fatigue failure may occur at thes« 
points unless careful study ha’ gone into the job before 
hand 

Examples of arc-welded parts are rear axle housings 
and frames. In the former, approximately SO inches 
of weld is a natural automatic job. In this particular 
case a carbon arc with no extraneous filler metal 1s used 
In frames, no long welds are needed, but rather large 
numbers of short welds, where a skilled operator cat 
jump from weld to weld without breaking his are 

Automotive bodies of today contain all three major 
forms of welding: resistance, arc and gas. Each has its 
place, depending upon accessibility, surface or strength 
Of the three, resistance welding leads the field 

Repair of productive gray iron castings ts a fairly large 
field for both arc and gas welding. Small defects are 
repaired at no sacrifice of casting quality or strength, 
and thousands of dollars worth of castings are saved from 
the scrap bin. This is standard practice in any automo 
tive foundry 

Castings repaired at the foundry are, wherever pos 


sible, gas welded in an automatic preheating and anneal 
ing cycle which makes volume and quality possibl 
Castings repaired in the machine shops after partial 
machining are usually are welded Chis practice 1s 
dictated by the distortions that would occur were the 
preheat, gas-weld and method used. Such distortions 
cannot be tolerated in partly machined castings Are 
welding of gray iron castings is successful only where 
good judgment is used in the matertal mployed, the 


type of defect repaired and the nature and shape of the 
part. The skill of the welder is of paramount impor 
tance 


The undisputed fields of are and gas welding are in 
the maintenance and machine repair divisio1 Found 
ries are ideal places for this type of repair. Handling 
equipment and all types of machinery used in such a 
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place take a terrible beating from the abrasive action of 

molding and core sand, from the pounding of castings 

being handled and cleaned and from the moving of, 
hundreds of tons of molten metal in ladles. Sand han 

dling sheet metal ducts, etc., are patched and patched 
again. Sand beaters and plows are hard surfaced over 
and over. Conveyer flights are repaired and built up as 
also are monorails and other moving equipment 

The foundry is a field all its own, but not far behind 
are the forge and sheet metal shops. Forging and trim- 
ming dies can be built up by hard facing to give much 
additional life. Sheet metal draw and blanking dies are 
built up and surfaced over and over again. Tremendous 
impacts and pressures are hard on the hammers and 
presses used in this work. Broken frames may be welded 
or brazed, saving much money in replacements and down- 
time. Temporary welds may keep a job going until new 
parts can be obtained. All the smaller maintenance 
and machine repair points are making temporary or 
permanent weld repairs constantly. 

When a part breaks or wears out the first thought in 
all these places is can it be welded. More often than not, 
welding saves the day. What a turmoil we would be in 
if, overnight, welding became a lost art. So may we 
repeat, this is definitely the age of welded metal, every 
day more so. 

What the future brings will come only through the 
best efforts of all of us, and particularly through the 
efforts of those of us who are assembled here this week. 

Here are some of the developments that are definitely 
on the way, and those that we as yet are too blind to see 
and yet for which there is a crying need. We have 
ignored or failed to mention some of the newer develop- 
ments which as yet do not apply to the automotive 
industry: 

1. A method of butt welding which has the good 
fusion properties of butt flash welding but with 
out the large burn-off and upset that so often 
prohibit its use because of the cleaning problem. 

2. Welding hardenable steels to definitely controlled 
hardnesses, to retain the physical properties in 
herent in these steels for the purposes used. 

3. Improved machines for resistance heating and 
forming for upsetting and other hot forming op- 
erations. Also resistance heating for local heat 
treating operations. 

Improved mechanisms for close tolerance welding. 

5. Improved mechanisms for high-speed loading and 

unloading. 

The metallurgist must increasingly share responsi- 

bility with the electrical and mechanical engi- 

neers, where welding is concerned, if the final 


a 






result is to be more satisfactory. R 
welding is an electro-mechanical operat 
which the final result is a metallurgical ; 

7. Electrode and tool and gage design are p: 

the weakest spots in resistance welding 
Only slightly better are the pressure mech 

The welding industries of today are having the 
pains that attend the growth of all big busin« rT) 
users are sharing much of the pain with them; this is par 
ticularly true of resistance welding. 

How to determine good welds from bad is a pr 
At this stage, the best answer is the use of bette: 
ment plus a more understanding maintenance plu 
centage destructive testing. 

We have tried to show present advances, a1 
these indicate future trends plus the needs of th 
motive industry 

The use of welding will grow in spite of all of 1 
it will grow much more painlessly when the probk 
both user and manufacturer are better understood 

One of the greatest contributions any of us cai 
to the future of welding is to make the best thoug 
experience of the men who are doing the job today 
able to the young men who are to come along in th 
and those who are training in our various schools 
the standpoint of both engineering and skills. 

By correlating these practices and ideas of 
procedures with the fundamental aspects of the sub; 
we may present them in a manner that will be oi 
practical value to the man and to the field of welding i: 
general. 

We feel that cooperative training offers a great ad 
vantage in this respect because the man may get at first 
hand the practices and developments that are goi 
daily, in addition to the related theory in school 


i 


desirable to have the assistance of the persons wh: 
known in the field and who in a great measure have 
responsible for our modern developments. 


The papers and discussions presented at these meetings 
and the meetings of our local chapters are a decided 
to the training field in keeping us abreast of modert 
practices. 


It may be of particular interest to you gentleme: 
know that, during the past school year, more thar 
51,000 man-hours of instruction were given in the vari 
fields of welding at General Motors Institute. Includ 


in this instruction were arc, acetylene and resista! 
welding, as well as electronics and controlling devices 
An increase of at least thirty per cent is expected for t 
year because of the ever-increasing importance of v 
ing in national defense. 
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The American Welding Society has made ar- 
rangements for members who wish to have their 
Journals for 1941 bound in attractive, imitation 
black leather covers, to do so by sending copies 
of the twelve issues to Russell-Rutter Company, 
Thirty-Third Street and Eighth Avenue, New York, 


i le 
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so oooowooweweeeeeeeeeeeeeeweeeoeeorererererevevevevew~* 
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BOUND VOLUME JOURNAL 


N. Y., Att. Mr. Russell Lauben, Jr. A special 


reduced rate has been arranged at $2.50 per 
volume providing the issues of the Journal are 
sent to the binder on or before Jan. 15, 1942. 
The bill for the binding and return postage will 
be sent direct from the Society's office. 
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By H. R. Crago 


HE subject of power supply for resistance welding 
. } hac 


A> il 


loads and means for reducing peak deman 

in the past, been one of primary interest to the 

wer distribution engineer only. Today it is of equal 
nortance to both the user and the manufacturet 

resistance welding equipment. It is of interest to the 

tt only because modern welding technique dé 

in adequate, well-regulated power supply but, of 

perhaps equal importance, because many power com 

es have placed limitations on allowable welder loads 

lave written into their rate structures severe penal 

vhere these values are exceeded. Any additional 

wer costs resulting from the penalties must necessarily 

factored into the cost of the welded product It is of 

real nterest to the manufacturer of resistance welding ma 

I hines because his responsibility, far from ending with 

efficient design and production of the machine, ends 

ifter the machine is connected to an adequate power 

circuit and is doing the job for which it was intended 


\ll too frequently the power supply has been left 1 
hance with resulting dissatisfaction to all concerned 
Since the art of resistance welding is not a new one we 
Ar might logically ask what present-day factors hav 


ught about the necessity for demand limitation 


In the early days of resistance welding when machines 
gs were small and few in number the percentage of total 


lant load represented by welders was so small that the 
intermittent, low power factor, single-phase welder load 

{ not represent any appreciable disturbance on either 
the primary power system or the secondary plant dis 
at tribution system. In those few cases where complaints 
u were received due to line disturbance the power company 

ide the necessary changes and absorbed the cost as a 
necessary service to a good power customer. 

\s welding machines increased in both size and number 
and the demand represented by the welder load fre 
quently exceeded by many times the normal steady plant 

ad, complaints due to light flicker and impaired pet 

rmance of other electrical equipment became more fr 
quent. The result was that the power companies wer« 
irequently faced with the necessity of strengthening 
their power system and segregation of lighting circuits 


7 ta cost disproportionate to the revenue derived from the 
, welding load. Rate structure changes became inevit 
able. Just as the power companies were affected so 
also were many plants affected because large welding 

machines, the kva. demand for which was frequently 
; not appreciated at the time of installation, were con 
nected to inadequate plant distribution systems with 

the result that line drop was so severe as to seriously 
impair the welding process and in some cases prevent 
operation of the machine entirely. 

With the additional power demands represented by the 
; "nated at the Annual Meeting, A. W. S., Philadelphia, Pa 

a | industrial Engr. Dept., General Electric Co., Schenectady 
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better results than can be 


onnecting the load across one pl 


tioned here because the question 1 


regard to resistance welder loads wl 


transiotr ition would be of inest1 
line demand [It is interests t 
metz explained to A. | | | ‘ 
failure t uccomplish this tra 

Single phast power! changes trom a 
back t maximum every half- 
power 1s delivered at a constant 
system capable of transiorming 


phase current to single-phase curt 


delivered to the single phast Sic 
received from the three-phase sic 
Perhaps the oldest and most ut 


storing energy during the inter\y 


| 


} 


for reducing line demand 1s to intet 
itor set between the welder and the 
supply. Such a set consists 
generator with necessary excitet 
motor 


of either the inductior 


The motor takes power from the 
delivers it through the generat 
system offers the twofold advant 
single-phase load over the polyp! 
same time improving the power 


acteristic low value of the weldu 


ively high value of the motor 

et this type is relatively exper 
quivalent continuous power requi 
vecause of the necessity for buildings 
yasis of voltage regulation rather 
leating [he motor can generally 


Demand Improvement for Resistance 


Welding Loads 
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Fig. 1—Welding Phase-Changer Set 


200 Kw 


the generator since it can be applied on a basis of its 
ability to carry the heavy load for short periods. A 
typical set for this service is shown in Fig. 1. The small 
generator mounted on the end-shield of the motor is used 
for supplying control power to electronic synchronous 
timer equipment. 

In order that some idea might be had of the improve- 
ment in demand using a motor generator let us consider 
as an example a welding machine which normally has a 
demand of 700 amperes from a 440-volt line at a power 
factor of 35°. Interposing a motor generator set will 
reduce the line demand to approximately 275 amperes 
per phase at a power factor of approximately 75%, as- 
suming a generator efficiency of 85% and motor ef- 
ficiency of 80%. Actually the line demand would be 
somewhat less than this in the case of a spot welder load 
because it would be possible to design the set such that 
the motor tends to slow down as the load is imposed on 
the generator, thus allowing the inertia of the motor and 
generator to supply a part of the power required by the 
weld. In some cases a flywheel can be used to increase 
the inertia but in general this additional expense cannot 
be justified. Using the inertia of the set to absorb part 
of the welder demand is only practicable in the case of 
spot welds of short duration and where there is sufficient 
time between welds to permit the speed of the set to be 
restored to normal. 

While the motor generator set offers a way of reducing 
line demands this reduction is obtained at the expense of 
the continuous running light losses of the set. In the 
case of the example cited these losses will be between 10 
kw. and 12 kw. The cost of this continuous load must 
be considered in any saving expected from the use of a 
motor generator. 

Where a continuous plant load of low power factor 
exists a motor generator with synchronous motor drive 
for supplying the welder load can be used, taking ad- 
vantage of the power factor correcting characteristics of 
the synchronous motor to improve the over-all power 
factor of the plant. In such an application the improve- 
ment in general plant load will more than compensate 
for the running light losses of the set. 

When more than one welder is in use a single motor 
generator can be used to supply power to the group by 
interlocking the welders so that only one machine can 
be connected to the generator at once. In this case the 
size of the motor generator is determined by the demand 
of the largest welder. 


Capacitors 


A second method for reducing the line demand of re- 
sitance welders is the use of series capacitors for power 
factor correction. Since the power factor of the larger 
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sizes of welders is generally between 25% and 4( 
rection of the power factor to unity affects a r 
in line demand of 60 to 75%. The lower th: a 
factor of the welder the greater will be the pe: onl 
reduction. In the case previously cited wher é 
mand was 700 amperes at 35% power factor, the 1 
can be reduced to 245 amperes by correcting the power 
factor to unity. The use of series capacitors 
sistance welders has now proved successful i Su 
ficiently large number of installations to justify the pr, 
diction that a more widespread use in the resi 
welding field awaits only a fuller appreciation t 
advantages offered and greater familiarity wit! 
application. 

Figure 2 shows a large series capacitor install 
It will be noted that the capacitors have been mounted 
on a balcony, thus utilizing none of the floor space sur 
rounding the machine. 


Relative Costs 


It is impossible to make a general statement covering 
the cases where corrective measures at the load ar 
advantageous to all concerned than line and substatio: 
reinforcement since the economics of each individual 
case must be the governing factor. It is possible to say 
however, that line and substation reinforcement, par 
ticularly in the case of underground networks, is general] 
an expensive expedient and even where only a part of t! 
cost is assessed against the user it is frequently less ex 
pensive to apply corrective measures at the load 

Several recent cases, where line reinforcement 
considered necessary because of resistance welder | 
will give some idea of cost involved. A 220-volt spot 
welder with a demand of 700 amperes fed from an under 
ground network would have necessitated an expenditur 
of approximately $20,000.*° Another case of a machin 
having a demand of 300 kva. would have required a nev 


Series! Gepacitor 


LA 





Po ee 4 
Fig. 2—Large Pulsation Resistance Spot-Welding Machine and As- 
sociated Control, with Series Capacitor for Power-Factor Correction 
Max. Welding-Machine Demand Approx. 2500 Kva. Max. Line 
mand Approx. 800 Kva. 
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i substation facilities costing $13,000 to eliminate ZELATIVE COST OF MOTOR-GENERATOR SET 


se of light flicker. While these cases are not AND 
rily typical they are cited as a basis of comparison ERIES CAPACITOR FQ MENT 


e cost of motor generator or capacitor cor 


ise of the first machine cited above a series 

r equipment complete with auto-transformer for 

tween the line and welder has a price of less than 

the cost of line reinforcement and in the case of 

-kva. demand machine a series capacitor equip 
epresents a price of less than 20°% of cost of line u 
bstation reinforcement. Motor generator sets 4 


have been somewhat more expensive than series > 
itors but less than the method originally contem - 
3 shows a price comparison between series u 

citor equipment and motor generator equipment tor uw 
unds from 100 to 850 kva. against an arbitrary ver Ww 
1 4 


tical scale. It will be noted that the price of series 
ipacitors is approximately 35°) of the price of motor 
nerator for the same kva. demand. In making this 
parison the motor generator prices include an 
wuxiliary generator for control power supply and the n 






ipacitor prices include an auto-transformer for use ante F. : : os 
between the line and the welding transformer ams 5 
Fig. 3 
Advantages Offered by Series Capacitors machine because the welding current remains unchanged, 
the only correction taking place on the line side of the 
\s indicated, the use of series capacitors on low powel! welding transformer , : , 
ctor loads will reduce the line demand as much as ar sam. peers a itors with « ectrons uly controlled 
60 to 75°) and it might be assumed that the voltage drop _ Ide ge modified form of control become } Receeensy 
the high voltage system, step-down transformers and oe to the change in the oe ee tage chat 
w voltage bus will be reduced by a proportionate “ vETIStICS De the load. In the ee CO Sey eee 
mount. Improving the power factor, however, so udditional cost represented by thes dications 1S 
hanges the phase relation between the transformer vol-  '"°"8! =a 
tage and the line reactive drop that the reduction in th : 
ise of a very low power factor load might be 10 to 1 in Conclusion 
tead of the 3 to 1 reduction in current. This is of paz 
ticular importance where low voltage bus or feeder has Because of the greater use of high demand welder 
been loaded to a point where the voltage at the end of and the tendency for kva. rating ichines to in 
the feeder is insufficient to insure satisfactory welding crease as wider application is made of re tance wel g 
When used with magnetic contactor control the use of | the problem of demand reduction becomes more and mort 
series capacitors in addition to their primary function acut It is probable that in the not far distant future 
reduces the high current transients common to non large machines will be ordered trom thi nufacturet 
synchronous control and thereby serves to improve the complete with demand correction equipment 
juality of the welded product. Also when used with Where difficulties have arisen on existing installati 
magnetic contactors series capacitors sometimes permit due either to cross interlerence between welders or due 
the use of a smaller contacting device and in all cas¢ to interference with other electrical equipment on th 
reduce to service on contact tips. line demand, correction of the offending load should al 
Since series capacitors neutralize the reactive com ways be investigated before reinforcement of the power 
ponent of the machine impedance a deep throat machine supply system or the distribution system is undertaken 
will demand little more current than a shallow throat Also where rate structures are such as to place a power 
machine for making the same weld cost penalty on the user of high demand low power factor 
Space requirements are frequently an important con loads, the cost of demand correction equiy rent will fre 
ideration and it is interesting to note that the capacitor quently pay for itself in a very short tim 
lor a 300-kva. demand, 35°) power factor machine is In considering correction equipment t | seri 
only 75 in. high, 30 in. wide and 35 in deep. Requiring capacitors will in general reduce thi rrent to 
no attention whatever capacitors may be hung from the in amount equal to or less than that obt the use 
ceiling or mounted on a deck above the machine as shown of a motor generator set even thou the rotat ( 
in Fig. 2 ment affects a three-phase distnibut the | 
_ With all of these advantages it should be understood Phe cost of series « ipacitors will repr t appr 
that the use of series capacitors in no way interferes with mately 35°) of the cost of a motor g tor set for 


welding technique developed on a non-corrected same kva. load 
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Practical Kinks on 


How to Make It 


By George Sykes* 


HIS shop and plant equipment is readily 
fabricated with the welding and cutting blow 
pipe. 


Adjustable Pipe Stand 


Angle iron 
~ Am 
support 






,” Hp ‘ 
/ 

td P -- 
2 bo 4 with- 


nut, welded < 
fo rear ax/e 
housing 


_¢ Ford rear 
axle housing 


Chis adjustable pipe stand is a particularly handy 
piece of equipment for supporting the free end of a long 
length of pipe when the other end is held in a vise. The 
short length of angle iron is welded to a 1-in. pipe 
Vertical adjustment is obtained by means of the set 
screw which is made of a '/s-in. bolt and nut 


Strong Hand-Truck Wheels 


8’ pipe ia 


Pipe 
nipple 


/ 2 “ 
ZXxL bar stock' 


Here is a simple method for making hand-truck wheels 
to replace broken cast-iron wheels. The rim is 1'/ in. 
wide and is hand-cut from a section of 8-in. diam. pipe. 
The spokes consist of '/, x 2-in. bar stock bronze-welded 
to the inside of the rim. The pipe nipple, which serves 
as a bearing, is bronze-welded to the spokes 


* The Linde Air Products Co., New York, N. Y¥ 





Noiseless Safety Guards 





Safety guards over gears, belts and other movin 
chine parts can be fabricated by cutting suitable 
from 10-gage sheet, heating and bending them to 
and welding them with steel or bronze rod. Suc 
can be made in half the time required for screwe: 
and art neat and free 


} 
I 
} 
i 


strong, from noise and vibr 


Handy Jig for Holding Rounds 


a ¢ - ™ j © 
s-2x2xg angle iron 
n J 





tra 


” , 
‘ 
‘ ye 
4 x i Plal 


[his sketch shows how to make a convenient holder 


for use when welding drills, rounds, or even square 
stock. It consists of a piece of 2 x 2 x '/,-in. angle 
welded to a piece of '/. x 4-in. steel plate. The 
pieces to be welded are aligned by placing them 1 
angle iron and butting the beveled ends together 


Babbitt Pots from Pipe 














\ 
ce, shown 1n the sketch, consists of a standard 
bolt with the nut welded to the plat \ short 
eth of round bar stock welded to the bolt head ser\ 
— 
a al Lit 
Lit t 
ene Generator rips on Acetylene Generator Maint 
Oxy-Acetylene Tips, vol. 20, no. 8 (Aug. 1941 pp. 18 
Airplane Manufacture Junkers Experiments in Spot Weld 
rstel Aircraft Eng., vol. 13, no. 144 (Feb. 1941), pp. 55 
Airplane Manufacture Welding Stainless Aircraft Stee 
aft Eng., vol. 13, no. 148 (June 1941), p. 17¢ 
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j 


haped section from '‘/»-in. plate The clamping 


14 
idge 
d 


j 


ted steel pots give twice the service of th 


iron pots which are apt to crack from 1 
iting and cooling of the babbitt metal rt} 
rm an orange-peel head. The base is made | 
section from a smaller-diameter pipe or | 
in. bar stock to form a circle r 
by means of two loops made of */s-in. rou 


’ 
niece ol 


1 


while a third loop aids 1n pouring operatiot 


Simple C-Clamps 





imps can be readily fabricated by hand-cutti 


O41) 


ur 


t 
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iges 
inman and J. London 


itomatic Arc Welding Mech. World, vol. 110, no. 2852, A 


yp 135 “3 
Piers, Construction 


vol p>: no 
Suspension 


Skyscraper Piers. Con 
July 1941), pp. 62-63, 97 and 
Ailing Suspension Bridge Restored, D 


pp 359-362 


lank First All-Welded Tank Cars of Nickel-Clad 


tern Machy. & Steel World, vol. 32, no. 8 (Aug. 1941), pp. 4 


1¢ 


Welding, Ar High-Speed Arc-Welding, S. G. I 


nd | » Waddington Mech. World, vol. 11 I 2s 


1941), pp. 122-123 


Welding, Art How to Get Most fron 


re made by cutting and welding large-diameter 


1¢ 


es 


Eng. News-Rec., vol. 127, no. 11 (Sept 


ind IV, E.W. P. Smith. Steel, vol. 109, nos. 9 and Se] 
441), pp. 74-75 and (Sept. 15), pp. 88 and 174; vol 9 no 
<4, 1941), pp. 62, 64 and 67 
ic Welding Machines, Control A mpere-Squar 
le r. A. Rich Elec. Eng., vol. 60, no. 8 (Aug 4 
il pp. 839-842 
I Welding Machin Direct-Current Welding w 
ansiormer,C. E.Smith. Sheet Metal Indu 
1941), pp. 1171-1172 and 1174 
amed Structures. Design of Welded Rigid Fra 
phy New Zealand Instn. Engrs.—Bul. & Proc., 1 
\pr. 15, 1941), pp. 86-134, supp. plates 
Heat Treatment. Oxyacetylene Flame Hardening, J. G. M 
it Am. Mach., vol. 85, nos. 13, 14, 15, 16 and J 
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22nd ANNUAL MEETING 


All those attended the 22nd 
Annual Meeting of the AMERICAN WELD 
ING SocrETY and the Metal Congress and 
Exposition are unanimous in their opinion 
that it successful in the 
history of the SocIrETY 

The registered attendance was 1723, a 
trifle short of the mark set by Cleveland 
last year. The attendance at the Metal 
Show was in the neighborhood of 40,000 


who 


was the most 


The attendance at the Annual Banquet of 
the SocIETY Altogether 
some 63 papers were presented at some 18 
technical Several dozen 
mittee meetings of one kind or another 
were held during the Ther 
were a number of round table conferences 
and discussions on Industrial Research, 
Fundamental Research, Education, 
Officers, Representatives of the 
Welding Industry, and the 
like. It would be impossible to single out 
any particular event as being the most 
important Special mention, 
should be made of the President’s Recep 
tion, the program for the ladies, the award 
of medals and prizes, and, particularly, 
the Annual Banquet 

The Philadelphia Section and its nu 
merous 


was over 500 


sessions. com 


sessions 


Section 
Resistance 


however, 


committees, whose names were 
published in the Annual Program, deserve 
particular credit for 


with corresponding 


their cooperation 
national committees 
successful and smooth 
operation of all the events 
will be long remembered for its enter 
tainment and for the excellent menu 

There were many unusual features at 
the Metal Show The companies outdid 
themselves in the display of their wares 
and the significance of their new de 
velopments in national defense work 
quick to 
the importance of the occasion, 
cooperated fully both in the presentation 
of papers and in numerous displays at th 
Show. 

All in all, the 22nd Annual Meeting was 
a grand success. Papers presented will b« 
published as rapidly as possible in current 
issues of the JOURNAI Written dis 


cussion is invited 


in assuring the 
The banquet 


Governmental organizations, 


realize 


PRESIDENT’S REPORT TO THE 
MEMBERS OF THE AMERICAN 
WELDING SOCIETY 
For the Administrative Year Ended 
September 30, 1941 


By G. F. Jenks 
The annual summary of the Society’s 
operations will be found in the reports of 


: 
ACTIVITIES , 


S 





the Secretary, and the Chairman of the 
Committee on Outline of Work, which 
will be published in the Year Book. This 
report will be confined to a discussion of 
some features of the Society’s operations. 
National Defense.—In times like these, 
when National Defense is paramount, 
technical societies increasing 
importance in educational, standardiza- 
tion and research fields. They are the 
medium through which the experiences of 
industries which have been engaged in 
peacetime manufacture become available 
to war industries 
zations, made up 


become of 


They are going organi 
of leaders in various 
fields, and represent producer, fabricator 
and Committees of 
technical societies are trained to consider 
all points of view in the solution of prob 
lems arid to cooperate through 
tolerance and recognition. It is greatly 
to the advantage of our National Govern 
ment that the technical societies be utilized 
for National Defense. 

Your Society has not only offered its 


consumer interests 


mutual 


services but has also organized activities 
which it is believed are of 
National Defense 

In times of rapid expansion of an in- 
dustry, the training of skilled workmen 
and the utilization of existing engineering 
knowledge are difficult problems. The 
Society’s work in preparing a Code of 
Minimum Requirements for Trade Schools 
should assist 


benefit to 


standards of 
some of the welding schools and in furnish 


in raising the 
ing better trained welders. Our stand 
ardization activities are being accelerated 
and extended into new fields. 

Of recent undertaken 
the most urgently needed is in the field 
of aircraft welding. At the request of the 
O. P. M. this Society has, in cooperation 
with the National Aircraft Standards 
Committee, organized an Aircraft Weld 
ing Standards Committee. This Commit 
tee will work through the N. A. S. C. to 
determine whether proposed standards are 


standards work 


acceptable to the aircraft industry before 
they are promulgated by the Society 
The urgent 


need for welding 
standards was first recognized by the Re 
Welding Research Committee 
which proposed some preliminary stan 
In organizing a Standards Com 
mittee in this field, the Society recognized 


aircraft 
sistance 
dards 


the necessity of prompt inauguration of 
the work without the delays usual in the 
When this 
policy was announced, the Taylor-Win- 
field Corporation offered to make the 
services of George S. Mikhalapov available 
for aircraft resistance welding standards 
work, provided that his travel and office 
paid The 


formation of a new committee 


Society ac 


expenses were 
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Related Events 







cepted this offer and voted to 
$2000 from its treasury to inaugura 


work. Later, the Resistance V 


Manufacturers’ Association voted $2; 


for the same purpose and has turn 
a portion of that amount to the § 
The work has been in progress for 
months. As the work upon whi 
Mikhalapov is engaged is that 
accomplished by engineers of indu 


companies, it is hoped that the aircraft 


this fir 
The use of similar met} 
other fields of aircraft welding i 
study 


dustry will later 


burden. 


assume 


T 


The program of the Society’s | 
Coast Division Meeting at Los Angeles 


of the current Annual Meeting empha 


National Defense subjects. Our S& 


have also devoted much of their effort 


these subjects and to educational 
The offer of prizes by the Su 
ill Tubing Company has stimulate 
submission of papers on the welding of 
craft steels 

A needed contribution is the prepa 
of thre 


grams 


Second 


ee 


x6 


Edition of the Wel 


Handbook. It is hoped that this will 
completed early during the coming y 
Organization.—Two important 


have been made in the Society’s org 
tion For 
Advisory 
ized and 


tion Advisory 


improved administratio1 
Committees have been 


authorized \ 


a third on 
Committee is engag 
studying problems affecting sectior 


member A Welding 


visory Committee was organize d to 


Resistance 
recommendations on matters pert 
Both of these cor 
tees have been helpful. It may bi 

desirable to organize similar com 


to that industry 


for other industries 


A far-reaching reorganization o 
Society’s technical work has been ad 
as aresult of recommendations by a S] 
Chairman 


Committee under the 


Mr. O. B. J. Fraser The chang 

give greater author.ty and respor 

to our technical committees in res] 
} 


their membership, scope of work, a! 


initiation of standards activiti 


give them final jurisdiction over 
technical contents of their star 
Under the changed rules and pro 
the responsibility for the initiatior 


preparation of Standards rests wit 
dustry. The responsibility for orga 
new fields of standards work rests wit 
Committee on Outline of Work 
Committee It 
Society’s responsibility to secure 


the Executive 


ance with its Rules of Procedure, to ot 
ize and supervise standards activiti 


to accept and publish standards 








Ls tee 








consineentienntanntian 


+ RIT AS 


Ve 
.s 
CVET 
+ 17 
WS 
usu 
dust 
cralt 
1 


tthe ee SO 






Mer 


DEVOTION TO pr TY Is A 


TELEPHON E TR ADI TION 















Hich Morale. devotion tod if noe 







Nuity In Meetino New cj; 






and the ability and Will te Work with 







€ach Othe; and with the 







{raditiona] Characte, Slics , | te] 








Phone n Mployees. 


| mes like thes not on], 


thes, Characterigt;, S, the 














Create and , Xtend them 








Now. More than €ver, the, eed of 







telephone Workers Is eXpre ed 






these simple Words . ee 7 ll do our 
he s/ lo 






! 


vet Your cal] throy n 


& BELL TELEPHON; SYSTEN 
% Ay 


> oo 
& J 
wi 








803 


: all 

; od Networ 
«oo 
er the N. 
Sa evening ov 
is broadcast every Monday 
: 1E HOUR” is br a 
3LEPHONE ee 
“THE TELE 


194] 





——— 








There remains to be studied the tech 
nical organization of the Society to de 
termine 


whether committees as now 


organized are sufficiently representative of 
industry to function effectively It is 
hoped that some of the present technical 
committees may be consolidated so that 
the review function may be more efficiently 
performed Such would 
lessen the responsibility of the Outline of 


Work Committee in organizing 


consolidation 


tandards 
work of a general nature and place it in a 
committee that is more representative of 
industry. These questions will be given 
study during the coming vear 

Future P hie y. I he 
cially and technically in a healthy condi 
tion. It has not reached maturity in re 
spect to membership or usefulness. Con 


Society is finan 








Development Engineer, Pullman-S 2 
Car Manufacturing Company of ( Ci 

Fifth prize of $25 jointly 4 
Kouwenhoven and J lampi 3 
k thoven is Professor of | 


igineering, Johns Hopkins U1 
und Mr. Tampico is Dr. Engi: 
Hopkins University, and 
Lieutenant of the Ordnance Depa: 


Sixth prize of $ 


25 jointly 
Wood, J. Babin and O. B. Atki: 
seventh prize of $25 jointly 


Axtell and R. L. Ringer 


Caan: A a RR res 








stant study must be made of its adminis 


trative and technical organizations to rubing Co. 
keep them responsive to the needs of in 
dustry and of member 


Some 


, wherever located 


minor changes will probably bi 


recommended during the coming year [he Miller Medal for conspicuous con 


A great need of the times is greater out 
put in the field of 


cal committees will be encour iged and 


tandard Our techn ing during 23 year 


The Summerill Company was ' ¢ ' 
donor of the prizes Third prize of $100 divided 


and science ol weld 
; went to David Arnott 
Vice-President and Chief Surveyor of the 


tributions to the art 


Che awards in the Summerill 
Contest were presented as follow : 
Fir prize of $300 to Hanford | i 
Left to right: Hanford Eckman, Piper Air- Piper Aircraft Corporation, Lock | 
craft Corp., recipient of first prize in the Penna 
Summerill Aircraft Contest; Col. G. F. , f 6 @9 
Jenks, Ordnance Dept., President, American Second prize of $200 to F. H. Stes 
Welding Society; J. Dods, Summerill Vega Airplane Company, Burbank 


} 
vetween F. R. Kostoch, North Ar 
Aviation, In Inglewood, Calif 
J]. Hertel of Douglas Aircraft Co 
Inc., Santa Monica, Calif 





MILLER MEDALIST DAVID ARN‘ 











7 
stimulated to make good engineering American Bureau of Shipping, also Sec Presentation by D. S. Jacobus 
practice available in recommended pra ond Vice-President of the AMERICAN ° ; 
tices, standards and code WELDING SOCIETY Mr. David Arnott was born in Glass : 
Acknowledement It is desired to a Lincoln Gold Medal for the paper which Scotland, in 1878. He received hi 4 
knowledge the loyal and efficient services of contributed most the past year’ cation at the Royal Technical (¢ : 
the Society’s Headquarters Staff, th development of welding was awarded to in Glasgow, and served his appr : 
individual and collective services and ad R. H. Aborn, member of the staff of th hip in shipbuilding at the Fairfiel | 


vice of the Executive Committee and of Research Laboratory of the United Stat: building and Engineering Co 

the several administrative and special Steel Corporation, Kearny, N. J Glasgow In 1901 he was appoi | 
committees that have reported directly to Resistance Welder Manufacturers urveyor of the British Corporation f 
the Board of Directors Acknowledg Association prizes for papers contributing the Survey and Registry of Shippi 
ments are also due to our various technical to progress in resistance welding wer position which he held in the head 
committees and especially to the Outline presented as follows n Glasgow until 1917. In that y 

of Work Committes First prize of $300 jointly to A. M was appointed the Society's Pt 


A. Matis and E. P. Cruca, all 


Unger, K Surveyor to Canada. In 1918 h 
associated with Pullman-Standard Car to New York as Deputy Chief Sut 
AWARD OF MEDALS AND PRIZES OPENS Manufacturing Company of Chicago of the American Bureau of Ship] 


Second prize 


ANNUAL WELDING MEETING : 
Mikhalapov and G 


Presentation of awards and medals 


for outstanding contributions to welding laylor-Winfield 


Mikhalapov is Director of Research for as 
Corporation, 


of $200 jointly to G. § position he held until 1925, wl 


Weygandt Mr became Chief Surveyor To his 
Chief Surveyor were added in 


Warren those of Vice-President He still 


during the past year opened the 22nd Ohio both these offices. Mr. Arnott beca 
Annual Meeting of the AMERICAN WELD hird prize of $100 to J. R. Fetcher of naturalized citizen of the U.S. A. ir 
ING Socrety at the Bellevue-Stratford, E. G. Budd Manufacturing Company His affiliations with technical 


Philadelphia, at 9:30 A.M., Monday, 


October 20th 


Philadelphia 
Fourth prize of 





Left to right: M. 
Asen.; G. N. Weygandt, Rensselaer Polytechnic Institute, Troy, 
N. Y.; G. S. Mikhalapov, Dir. of Research, Taylor-Winfield Corp., 


S. Clark, President, Resistance Welder Mfrs. 


Warren, Ohio; John R. Fetcher, E. G. Budd Co., Philadelphia, 

Penna. : Fe Kouwenhoven, Prof. of Electrical Engineering, 

Johns Hopkins University; A. M. Unger, Development Engineer, 

Pullman Standard Car Mfg. Co.; M. L. Wood, Chase Brass & Cop- 
per Co.; J. Babin, Chase Brass & Copper Co. 
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are numerous and include: Council 
Naval Architect 


sociery ot 








Left to right: C. 

Chairman, Board of Awards; Col. G Jenks, Ordnance Dept 

Washington, D. C., President of the American Welding Society 

Dr. R. H. Aborn, Recipient of Lincoln Gold Medal; David Arnott 

American Bureau of Shipping, Recipient of Samuel Wylie Miller 

Memorial Medal; Dr. D. S. Jacobus, Member of the Board of 
Awards 


H. Jennings, W esting house Electric & Mfg. Co 


NOVEMBER 
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David Arnott 


Marine Engineers; Member, Institution 
of Naval Architects; Member, British 
Institute of Welding; Second Vice-Presi- 
dent, AMERICAN WELDING Socrety; Chair- 
man of Committee on Welding in Marine 
Construction, A. W. S.; Technical Ad- 
viser to U. S. Delegation, International 
Safety of Life at Sea Convention 1929; 
U.S. Delegate to International Load Line 
Convention 1930. 


He is author of “Some Examples of 
Welded Ship Construction’’ presented 
before the Society of Naval Architects 
and Marine Engineers in 1934, and 
“Welding in Shipbuilding’’ delivered last 
year to the AMERICAN WELDING SOCIETY 
One of the chapters in the Welding Hand 
book was contributed by him. In the 
Principles of Naval Architecture published 
by the Society of Naval Architects and 
Marine Engineers he wrote the chapter 
on ‘“‘The Strength of Ships.’’ He has 
written extensively on load lines and the 
safety of life at sea. 

The Bureau of Shipping, with which 
Mr. Arnott has been the 
last 23 years, has played a prominent part 
in the application of welding to ship con- 
struction. 
gradual 


associated for 


This application was one of 
evolution, whereby welding at 
first was used in assembling parts of the 
ship which were not of importance struct- 
urally. In 1927 the American Bureau 
of Shipping made possible full classifica 
tion for all-welded the first 
classification society in the world to do so. 

The rapid progress in the art of welding 
as applied to merchant shipbuilding in 
this country has in large measure been 
due to the policy of the Bureau, which 
has tried to avoid arbitrary onerous re- 


vessels, 


strictions, while at the same time insisting 
that strength and workmanship standards 
be adequately met. The Bureau has 
endeavored to keep its regulations in step 
with the rapid advancement made in the 
art of welding, and has always been willing 
to consider 


modifications in the design 


of ships to get the benefit of thx 
advantages of welding. The 

of welding which were tabulate: 
Bureau the 
tables for the use of welding in 
struction. In 


were earliest compr 


regard to the policy 
which the Bur 
sponsored, it is encouraging to not 


simplification 


a recipro ity agreement among the 
can Bureau of Shipping, the Bur 
Marine and the Navy ha 
come to fruition, whereby welding operg 
tions certified by one agen y will 
accepted as qualified by the other 

Mr. Arnott’s close association with the 
technical activities of the Ame: 
WELDING Society has been of great ben 
to the Bureau in setting up standard 
the classification of all-welded vessels 

I am happy to announce that the Amer 
CAN WELDING SOCIETY has awarded t} 
Samuel Wylie Miller Memorial Medal ; 
Mr. David Arnott for the leading part } 
has taken in the advancement and u 
welding in ship construction. A 
a live structure from the standpoint 
loading as it is continuously weaving 


4 


Inspection 


straining under service conditions 
forces to which it is subjected are n 
readily determinable. It requires a bro 
sense of proportions and sound judgment 
to develop a safe and practicable desig: 
when as radical a change is made as e1 
ploying an all-welded construction. Mr 
Arnott has certainly done wonderful w 
in establishing safe practices and at 
same time promoting progress in a { 
where there were many special pr 
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In Canada: Anaconda 


Fractured spokes of 24 ft. 
flywheel repair-welded with 
Anaconda 997 Low-Fuming 
Bronze Rod in 56 man hours 


When two spokes of this giant flywheel 
were broken, it appeared as though a 
blast furnace with scheduled defense pro- 
duction would be out of operation for 
a long time. 

The Hebeler Welding Company, 






Buftalo, was called in as soon as it was 
learned that a new wheel probably could 
not be delivered for a full year. 

In just 56 man hours, the Hebeler 
men completed the job with about 300 
pounds of Anaconda 997 Low-Fuming 
Welding Rod. An insurance company 
then insured the repaired wheel, which 
once again proves the statement that 
good workmanship plus a good mate- 


rial equals dollars ind time — saved! 


inch pacontla Welding Rode 


THE AMERICAN BRASS COMPANY, General Offices: Waterbury, Connecticut 
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imerican Brass Ltd., New Toronto, Ont. © Subsidiary of Anaconda Copper Mining Company 














o solve and difficulties to be overcome 
Chose who are blessed with a love for the 
sea are best fitted to master its merciles 
forces. We all congratulate him on hi 
wonderful achievements It gives me 
great pleasure to present this medal to M1 
Arnott and to assure him that his many 
friends and admirers unanimously 


agret 


that he richly deserves the honor 


REPLY BY DAVID ARNOTT 


Dr. Jacobus, Mr. President, Ladies and 
Gentlemen I feel highly honored at 
being selected as the 1940 recipient of the 
Samuel Wylie Miller Memorial Medal 
I appreciate the remarks made by D1 
Jacobus, which are altogether too flatter 
ing. My personal contribution to the 
art of welding can be stated very briefly, 
namely, that after a healthy attack of 
skepticism which was not unduly pro 
longed I realized the advantages to be 
achieved by the application of arc welding 
to ship construction and proceeded to 
do what I could both unofficially and in 
my official capacity as Chief Surveyor of 
the American 


sSureau of Shipping to 


encourage its development in our ship 
yards. Of all branches of structural eng 
neering, shipbuilding had most to gain 
from the new process, if only in view of 
the very appreciable economies resulting 
from a saving in hull weight of from 
to 20%. 

The growth of ship welding in the 
United States especially during the last 


decade has beenremarkable. In 1929, out 
of the vessels building to class with the 
American Bureau only one small oil 
barge, 100 feet long, fittingly named the 


) 


Pioneer was of welded construction. On 
October Ist of this year there were 1009 
ships building or contracted for to Ameri 
can Bureau of Shipping classification 
Of these ships 298 are under 300 feet 
long and are all welded except one small 
survey vessel. Of the 711 larger ocean 
going ships, no fewer than 207 are com 
pletely welded and in the remaining 504 
ships welding is used very extensively 
In short, 50% of all the merchant ships 
building at present in the U. S. are com 
pletely welded 

Arc welding was at first confined to 
the smaller types of vessels, mostly oil 
tank barges, and the most noteworthy 
step in advance was made by the Sun 
Shipbuilding Company when they built 
the large ocean-going tanker J. W. Van 
Dyke for the Atlantic Refining Company 
The policy of the Maritime Commission 
in permitting builders to use welding at 
their discretion for all parts of the hull 
structure has also encouraged the adoption 
of welding for the construction of large 
ocean-going ships. The defense program 
has tremendously accelerated ship weld- 
ing, our new shipyards all having been 
designed and laid out primarily with a 
view to mass production of welded ships 
It is anticipated that some of these yards 
when in full production will deliver a cargo 
ship per week. I venture to say that the 


defense program would not have been 
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so far ahead today if it had not 
the general adoption of welding 
There are still many problems 
to the welding of structures whic! 
a complete solution, and in my 
these can best be solved throu; 
facilities afforded by the resear 
mittees of the AMERICAN WELDING § 
CIETY. There has been some c1 
of the Society for not issuing . 
practice for every kind of conc: 
structure under the sun, and, on th 
hand, for trying to do too much 
respect 


Having had something 
with drawing up and administering 
for ship construction throughout the bes 
part of a long business career, I feel fre, 
to emphasize the fact that any regulations 
which fail to keep pace with modern 
developments will inevitably serv: 
as a restraint of trade, that while a r 
able amount of standardization is 
ficial and indeed essential in our modern 
industries, 


4son 


unnecessary and prematur 
standardization can be distinctly harmfy! 
and that nothing can be more demoraliz 
ing to business generally than interference 
without facilitation 

I have been associated with the Amer 
CAN WELDING Society for a good many 
years, and the possibility of its being 
administered along other than sound line 
in the future as in the past is to me hardly 
conceivable. I have nothing but ad 
miration for the manner in which it has 
grown in stature and importance through 
out the years in an endeavor to meet 


ever-increasing 


demands of our basi 
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HOW TO PREDETERMINE THE SUCCESS 
DIFFICULT WELDING JOBS 





Let us help you do away with costly, time-wasting hse 
ndaustt 
shop experiments . . . show you new and practical — thananythi 
P > « ysut of weld 
short-cuts of greater economy and efficiency. aes te 
need help o1 
[' is our particular interest to help mend dehnite range of its ust that will fit 
you predetermine the success of fulness. For your protect oul ynstru 
very difficult welding job you un- experienced welding engin letel xpert 
lertake. The first thing we do when mine just where and how the special uat al 
we produce a steel is to study its steels we produce will best serve in all Call « 
welding qualifications and character- types of w Iding construction. And ' uM 
tics in order that we can recom- this specialized knowledge equips us i 
CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh and Chi 
COLUMBIA STEEL COMPANY, San Fran: 
TENNESSEE COAL, IRON RAILROAD COMPANY, Birmingham 
United States Steel Export Company, New York 


UNITED STATES STEEL 























industries Too much cannot be said in 1930 he was instructor in metal] 
the Engineering School of Harvar 
versity. He was appointed to his ; 
position on the staff of the R 
Laboratory of the U. S. Steel Cor 
in 1930 


praise of the work of the pioneers of the 
Society, of whom Samuel Wylie Miller wa 
an outstanding example, and I am very 
proud indeed to be a recipient of the 
Memorial Medal which bears his nam« 


LINCOLN MEDAL AWARD BOARD OF DIRECTORS MEETIN 


Award of the Lincoln Gold Medal, 
donated to the AMERICAN WELDING 
Society by James F. Lincoln, president 
of The Lincoln Electric Company, Cleve 
land, Ohio, was made to Robert H. Aborn, 
member of the staff of the Research 
Laboratory of the United States Steel 
Corporation, Kearney, New Jersey. 

The Lincoln Award, which is presented 
each year for the paper which contributes 
most to the year’s development of welding, 
was made for ‘‘Metallurgical Changes at 
Welded Joints and the Weldability of 
Steels,’’ published in the October 1940 
issue of THE WELDING JOURNAL and 
presented at the annual meeting in Cleve 
land October 21 to 25, 1940 

Mr. Aborn was born January 9, 1897, 


The Board of Directors of th 
held a joint meeting with the FE) 
Committee in New York on Sept: 
18th. There were present: C. A. A 
D. Arnott, A. G. Bissell, H. C. Boa 
R. W. Clark, E. V. David, O. B. J 
J. H. Deppeler, E. R. Fish, H. O. Hill, 
S. Jacobus, J. F. Lincoln, H. M. Pri 
T. Scott, W. Spraragen and M. M. } 


Report of Special Committee on Ty 
Organization 
The substance of this report wa 
scribed in an action of the preceding n 
ing of the Executive Committee. Furth 
editorial changes were made in the rey 
and necessary changes in the By-laws ay 





\ proved. These rules will be published 
at Battle Creek, Mich. His education shortly in the annual Year Book of th 
consists of an A.B. degree from Grinnell mowert Hi. Abera Si ciety 
College in 1918, B.S. degree from Massa : ; 
chusetts Institute of Technology in 1920 Bethlehem Steel Company and from A. W. S. Retirement System 
and Sc.D. (in Metallurgy) from Massa- 1923 to 1925 worked in the laboratory of The Retirement Income Plan re 
chusetts Institute of Technology in 1925 the Watertown Arsenal From 1925 to mended by a special committee on Pensi 
He was in the Chemical Warfare Servic 1928 he was employed in the X-ray Plan was approved and the New Englan 
of the U. S. Army in 1918 Division of the Research Laboratory of Life Insurance Company was selected 

During 1920 and 1921, Mr. Aborn was Applied Chemistry at Massachusetts In the underwriters of the Retirement Pla 
in the blast furnace department of the tsitute of Technology. From 1928 to Briefly, this plan calls for equal payn 


There Are Unlimited Applications For SAFETY 


for ACRO SLLD 
INCANDESCENT CARBON BRAZING MACHINES ECONOMY 


MANIFOLDS 
REGULATORS 
VALVES and 
FITTINGS 


to control high 





pressure gases 





Machineillustrated suited for brazing bus bar, terminals, etc. 





Air operated water cooled brazing guns of different styles 





to suit particular application. Portable unit, completely ° BS 


equipped, with only power line connection required. eB A STIAN i. LESSING: 
2 


ACRO WELDER MANUFACTURING CO., INC. 4241 PETERSON AVE. CHICAGO 
1825 West St. Paul Ave. Milwaukee, Wis. 


BUILDERS OF Pioneer d Manuf isi i 
P oe. ty ait enna s an anutacturers of Precision Equipment for 


Using and Controlling High Pressure Gases 
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IF YOU CAN DO THIS WITH YOUR PRODUCT.... 











Keep these simple illustrations of 
Spot, Seam and Flash Welding in 


mind. 


They show what Resistance Weld- 
ing can do... why it can give you 
more and better production at lower 
cost... why more and more manu- 
facturers are turning to Resistance 
Welding to help solve metal joining 
or assembly problems. 


Modern Resistance Welders are 
precision mass production machines 
capable of turning out accurate, 


RESISTANCE 


MANUFACTURER’S 


505 Arch Street 


uniform work at high speed and low 
cost. They seldom require highly 
skilled operators of the type so hard 
to find today. They are available in 
an almost unlimited range of types 
and sizes to suit practically any 
product, material or production re- 
quirement. 

An experienced welding engineer, 
representing one of the member 
companies listed here, can tell you 
quickly just what Resistance Weld- 
ing will do for you. Why not call 
him in today? 


ASSOCIATION 


Philadelphia, Pa. 





MEMBER COMPANIES 


Welding Machines Mfg. Company, Detroit, Mich. 

Acme Electric Welder Company, Los Angeles, 
Calif 

American Electric Fusion Corporation, Chicago, 
Ill. 

Eisler Engineering Company, Newark, N. J 

Expert Welding Machine Company, Detroit, 


ich, 
Federal Machine and Welder Company, Warren, 
Ohio 


Multi-Hydromatic Welding and Manufacturing 
Co., Detroit, Mich 

National Electric Welding Machines Co., Bay 
City, Mich. 

Progressive Welder Company, Detroit, Mich, 

Swift Electric Welder Company, Detroit, Mich, 

Taylor-Hall Welding Corporation, Worcester, 
Mass. 

Taylor-Winfield Corporation, Warren, Ohio 

Thomson-Gibb Electric Welding Co., Lynn, Mass. 


ASSOCIATE MEMBER COMPANIES 


P. R. Mallory and Co., Indianapolis, Ind 

S-M-S Corporation, Detroit, Mict 

Electroloy, Inc., New York, N. ¥ 

Welding Sales and Engineering Co., Detroit, 
Mich. 
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by the employee each 
approximately 3% of the 


’s salary 


s and by the Society; 
contributing 
employes 
Weldability Tests for Steel 


Che following Committee was appointed 


upon recommendation of the Committee 
on Outline of Work, as a Committee pro 
tem on Weldability Tests for Steel: N. I 
Mochel, Chairman, Westinghouse Ele 
tric & Mfg. Co.; David Arnott, Ameri 
can Bureau of Shipping; Bureau of Ships, 
Navy Department; Paul Ffield, Bethk 


hem Steel Company; F. H. Frankland, 


American Institute of Steel Construction; 


H. J. French, International Nickel Com 
pany; LaMotte Grover, Air Reduction 
Sales Company; W. C. Hamilton, Ameri 


can Steel Foundries, East Chicago, Ind 
H. O. Hill, Bethlehem Steel Company; S 
L. Hoyt, Battelle Memorial 
G. F. Jenks, Ordnance Dept., U 


Institute; 
S. Army 


C. H. Jennings, Westinghouse Electric & 
Mfg. Co.; J. B. Johnson, Wright Field; 
J. J. Kanter, Crane Company; E. F 
Kenny, Bethlehem Steel Company; A 


B. Kinzel, Union Carbide & Carbon Re 
search Labs.; J. J. Leech, Carnegie-Illinois 
Steel Corporation; G. F., Mikhalapov, 
Taylor-Winfield Corporation; H W 
Pierce, New York Shipbldg. Corp.; J. F 
Randall, 
pany. 


Combustion Engineering Com 


Standard Procedures of Welding and 
Standards for Welded Joint 
Upon recommendation of the Commit 


tee on Outline of Work, the following Com 


ELDING 


mittee pro tem was approved c 


Jennings, Chairman, Westinghouse Ele« 
tric & Mfg. Co.; L. ©. Bibber, Carnegi 
Illinois Steel Corporation; H. C. Board 


Chicago Bridge & 
Everett Chapman, 
R. Fish, The Hartford Steam 
& Ins. Co 


man Iron Company 
Lukenweld, In E 


Boiler Ins 


D 
! 


Aircraf Resistance 
; 


Committee 


Tt’ olde Chen d 7 
Welding Standard 


As announced in the October JouRNAI 
an Aircraft Resistance Welding Standards 
Committee was approved with the under 
standing that when the Aircraft Welding 
Standards Committee is 
Aircraft Resistance 
Committee will subcommittee 
thereof. An Eastern and Western divi 
ion of this Committee were appointed 


organized, the 
Welding Standards 


become a 


Weld: ne Handbook 

It was reported that despite all effort on 
the part of the Committee to expedite th 
publication of the Welding Handbook, de 
lay in preparation of material on some of 
the chapters will probably postpone pub 
lication until January or February of 1942 
secause of the great demand for the book 
here and abroad, the President expressed 
the hope that effort would be put into get 
ting the book out before the end of this 
year 


ARC WELDING SCHOLARSHIPS 


Recipients of The Arc Welding Scholar 
ships in Welding Engineering established 





at The Ohio State University in 
announced by Charles E. MacQuig; 
of the University’s College of Engi: 
Columbus, Ohio 

Recipients of the 1941—42 sch 
are William S. Wagner, a junior 
, Ohio, and Robert Frederick | 
Both n 
been employed during the summer 
Wagner by the Griscom-Russell Cor 
Massillon, Ohio, in plant layout wor 
Mr. Bluhm at the Scottsdale Ma 
Foundry Construction Cor 
Scottsdale, Pennsylvania, in welding 
Wagner 
member of the Student B: 
AMERICAN WELDING SOCIETY, is 
lower Club Year Book Committe: 
member of the “‘Ohio State Engineer: 
ness staff. Mr. Bluhm is an Engin 
Council representative, an active m 
of the Student Branch, AMERICAN \ 
ING SocIETY and president of the 


varre 
a senior of Scottsdale, Pa 


and 


In college activities, Mr 


active 


Tau social Professional Engineering 
ternity 
The Arc Welding Scholarships, 


possible by an anonymous donor, a1 

to $250 each and may be awarded annually 
to one junior and one senior student i 
Welding Engineering 
Award of the scholarships is on thi 
of (a (b personality 
(c) character; (d) leadership and parti 
pation in academic activities; (e) ent 
in Welding FE: 


curriculum in 


scholastic record ; 


siasm for and promise 
neering 
Award is made on recommendatiot 
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NEW Oakite cleaning process for aluminum 


helps you get MORE welds in less time! 


If you are spot welding aluminum alloy structures or 
assemblies, you can easily SPEED-UP PRODUC- 
TION by using a newly developed, practical Oakite 
process that successfully prepares metal surfaces 
for this operation. Interesting data mailed FREE 
to those requesting it on their business letterhead. 


OAKITE PRODUCTS, INC., 18E Thames Street, NEW YORK, N. Y. 


OAKITE 
ertiti ed 





812 


8 WB 


MATtorY 


Resistance Welding Data Book 


treatise on 


and 
Write for 


today. 
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Be sure your engineer 
ing information includes 
this factual, complete 


welding practices alloys 
apec ifications 


The nl but 
t chnici® 
To no ’ c 
‘ae kno we sition sin 
ice a 
petter Pr adoptes. 
out sts jardized 
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Welding T#P® 


Among the many ways to me: 
competition, none is more sound 
than reducing basic productio 
costs without sacrificing quality 
That is why even the sales div: 
sions in most concerns employ- 
ing Mallory Welding Electrod 
soon learn about it. 
Mallory Electrodes make possib 
better, faster welds at lower costs 
Standardization 
costly delays while waiting for 
special orders to be completed 
. and at the same time afforded 
limitless field experience again: 
which to base tangible improv« 
ments in the electrodes the 


selves. 


has eliminated 


Mallory’s leadership in this field has be« 
won through unrelenting research 
experimentation .and continuing 
operation with the leading welding + 
chine manufacturers. Why not give 5 
products the benefit of better weld 
at lower cost ? 


Indi e Cable Address — PELMALLC 
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-Hard-Face Parts 





Supercharger Drive Shafts Last Longer 

















NUPERCHARGER drive shafts for aircraft-type en- 
gines which are used in P.T. boats are hard-faced by 
the engine manufacturer to assure long, trouble-free life. 


Haynes Stellite alloy is specified for these parts not only 


P because it resists the metal-to-metal 

x abrasion to which they are subjected, 

MK w _ but also because this alloy does not 

) seize or gall. Haynes Stellite No. | 

a\ j rod is applied to all twelve surfaces 
a 


shown in the sketch at the left. The 
time required for the application was 
reduced from 2 hr. to only 1 hr. and 20 min. by use of the 
simple jig illustrated above. 

Experienced Haynes Stellite Company representatives 

and Linde service operators—can give you practical 
assistance in designing parts to be hard-faced, building 
jigs and fixtures, selecting the most suitable hard-facing 
rod, and developing a skillful hard-facing technique. Write 


or phone the district office nearest you. 





Headquarters for Hard-Facing Materials 


HAYNES STELLITE COMPANY 


Unit of Union Carbide and Carbon Corporation 
New York, N.Y. [aa 


Chicago—Cleveland—Detroit 


Kokomo, Indiana 


Houston—Los Angeles—San Francisco—Tulsa 
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for long, 


trouble-free life 


Hard-Facin¢g Hints 





HAYSTELLITE 


teeth of this blade, used in an earth drilling 


lube Rod apy 


} 


lied to the 


machine, has increased its life 4 times as 





compared to the special steel used before 


hard-facing was adopted Haystellite rod ts 
used for this application because of its out- 


standing resistance, to abrasion 
YN Q 


PLOW SHARES 


with Haynes Stellite rod or Haystellite tube 


Hard-facing plow shares 


rod is a source of proht to the wel ling shop 


and the farmer alike. The folders illustrated 





above Live step-by-ste p procedures tor apply 
ing the rods most effectively and economically 
One deals with Haynes Stellite rod—the other 


with tube rod. Write today for copies 











committee consisting of: (a) the dean of 
the College of Engineering; (b) the chair- 
man of the Department of Industrial En- 
gineering; (c) the chairman of the De- 
partment of Electrical Engineering; (d) 
the professor of Welding Engineering; 
and (e) one other not necessarily from the 
faculty selected by the four specified 

The funds, originally deposited with 
the Board of Trustees of the University, 
provide for two scholarships per year for 
a period of 10 years 


BOUND VOLUME JOURNAL 

The AMERICAN WELDING Society has 
made arrangements for members who 
wish to have their Journals for 1941 bound 
in attractive, imitation black leather 
covers, to do so by sending copies of the 
twelve issues to Russell-Rutter Company, 
Thirty-Third Street and Eighth Avenue, 
New York, N.Y., Att. Mr. Russell Lauben, 
Jr. A special reduced rate has been ar- 
ranged at $2.50 per volume providing 
the issues of the JouRNAL are sent to the 
binder on or before Jan. 15, 1942. The 
bill for the binding and return postage will 
be sent direct from the Society’s office. 


OEFICE OF PRODUCTION MANAGE- 
MENT—DIVISION OF PURCHASES 
Increased production of steel from exist- 

ing facilities during the national emergency 
by concentration on a minimum number of 
steel specifications, compositions, sizes and 
shapes is expected to result from a new 
project launched by the Office of Produc- 
tion Management. 

At the request of OPM, three national 
organizations—the American Society for 
Testing Materials, Society of Automotive 
Engineers and the American Iron and Steel 
Institute—will carry out the project with 
the collaboration of the War and Navy 
Departments, under the general supervi- 
sion of OPM. An Administrative Com- 
mittee to direct the work has been formed 
of representatives of these five bodies with 
advisers from other interested organiza- 
tions, and is headed by C. L. Warwick, 
Consultant, Office of Production Manage- 
ment, and Secretary-Treasurer of the 
A.S. T. M. 

The goal as defined by the Administra- 
tive Committee at its first meeting on 
September 12th is to establish as promptly 


as possible a selected list of steel specifica- 
tions, to be designated National Emer- 
gency Steel Specifications, which in effect 
involves the selection of the minimum 
number of steel specifications, composi- 
tions and sections necessary to meet the 
requirements of National Defense, both 
direct and indirect. 

It is believed that the productive capac- 
ity of the steel industry, and of the manu- 
facturing industries using steel for defense 
equipment, can be materially increased 
within present facilities by concentration 
of production upon a reduced number of 
steels, particularly with respect to alloy 
steels. Consideration will necessarily be 
given to non-defense requirements for steel 
in establishing the List of National Emer- 
gency Steel Specifications. 

It is the intention of OPM, through its 
Iron and Steel Section, to use the list as an 
aid in administering steel priorities and 
allocations 

The Administrative Committee indi- 
cated that the purpose is not to write new 
specifications, but primarily to select from 
existing specifications the practical mini- 
mum, in order to get maximum production 
of planes, tanks, guns, ships and all other 
defense equipment. 

A classification of steel products has 
been made, and committees of technical 
representatives of both users and producers 
of steel are being organized to handle the 
work. The committees on carbon and 
alloy steel plates, and on aeronautic steels, 
will be the first to get under way. These 
committees will take full advantage of the 
extensive standardization which has al- 
ready been accomplished in this field. In 
all of this work, the committees will keep 
constantly in mind the degree of scarcity 
of critical metals and alloying elements and 
the need for conserving them for the most 
effective utilization in the defense program. 

After review by the Administrative 
Committee, the recommendations of the 
technical committees will be referred to 
OPM. 

The personnel of the Administrative 
Committee is as follows: C. L. Warwick, 
Chairman, Consultant, Office of Produc- 
tion Management. 


MEMBERS 


Representing the American Society for 
Testing Materials: N. L. Mochel, Man- 








Ask for Them 


Compound No. Ll. 





Buy ‘‘Proven Fluxes”? with Years of 
Guaranteed Satisfaction behind them 


The Trade-Name is **ANTI-BORAX”’ 
Unequalled for Quality 


A Flux for every metal: Cast Iron Welding Flux 
No. 1; Brazing Flux No. 2; Braz-Cast Flux No. 4, 
for bronze-welding cast iron; ‘*ABC’’? Aluminum 
Flux No. 8 for sheet Aluminum and all alloys of 
Aluminum; Stainless Steel Flux No. 9; Silver 
Solder Brazing Flux No. 10; ‘‘Anti-Borax”’’ Tinning 


Send for Free Samples 


ANTI-BORAX COMPOUND COMPANY 


Fort Wayne, Indiana 
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SHAWINIGAN 
CARBIDE: 


ager, Metallurgical Engineering, W: 
house Electric and Manufacturing 
pany. Alternate—Jerome Strauss 
President, Vanadium Corporati 
America 

Representing the Society of Aut 
Engineers: F. P. Gilligan, Sec: 
Treasurer, Henry Souther Engin: 
Company. Alternate—J. B. Jol 
Chief, Materials Section, Air Cor; 
S. A. 

Representing the American Iron and 
Institute: E. C. Smith, Chief Metallur 
Republic Steel Corporation. Alterna 
C. M. Parker, Secretary, Committ: 
Manufacturing Problems, American 
and Steel Institute. 

Representing the War Department: 
Col. W. R. Slaughter, U. S. A., ¢ 
Ordnance and Steel Divisions, Produ 
Branch, Office of Under Secretary of War 
Alternates—Major J. H. Frye, U. S.A 
Ordnance, War Department; Lieutenant 
J. H. Fitch, U. S, A., Standards Division 
Planning Branch, Office of Under Sect 
tary of War; J. B. Johnson. 

Representing the Navy Department: Lt 
Comdr. E. C. Forsyth, U. S. N., Bur 
of Ships, Navy Department. Alternate 
Lt. Comdr. J. E. Sullivan, U. S. N. R 
Bureau of Aeronautics, Navy Dey 
Other alternates to be appointed. 


ADVISERS 


H. S. Rawdon, Chief, Division of Metal 
lurgy, National Bureau of Standards 
Alternate—W. H. Swanger, Metallurgist 
National Bureau of Standards. 

N. F. Harriman, Vice-Chairman, Fed 
eral Specifications Executive Committee, 
Procuremeht Division, Treasury Depart 
ment. 

J. W. MeNair, Engineer, American 
Standards Association 

H. LeRoy Whitney, Executive Consult- 
ant Iron and Steel Section, OPM. Al 
ternate—G. B. Waterhouse, Consultant 
Iron and Steel Section, OPM. 

C. E. Stryker, Standards Coordination 
Branch, Aircraft Section, OPM. 

C. W. Test, Steel Industrial Specialist 
Civilian Allocation Division, OPM. 

E. J. Hergenroether, Consultant, Con 
servation and Substitution Section, OPM 

K. D. Williams, Principal Materia! 
Engineer (Metallurgical), Bureau of Ships 
Navy Department. 


For 
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EMPIRE STATE BUILDING 
NEW YORK.WY. 
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Flaws’ with. KELERET X-RAY! 


OVERNMENT arsenals take no chances with the quality of r§ 3 
material used in armament production. For six years the U> se 
200,000 volt KELEKET X-ray apparatus shown above has been ‘eZ 


used for inspecting castings and welded parts. 


By detecting flaws in castings before machining, and in welds 
before further fabrication, time, effort and money are saved, while 
assuring the highest quality in the finished product. This method of 
investigation has been used for years at the government arsenals, 
and X-ray inspection is now considered essential to speed pro- 
duction and maintain the quality of defense materials. 


As we have been specialists in the creation of X-ray apparatus . 





° The Kell Stree 
for more than forty years, our engineers can offer valuable * 218 West Fourth Street. 


. 2 . 4 . ton, Ky adv ion of = 
assistance in the use of X-ray inspection for your plant. We will . SWifour obligation. please *G¥ Ne mT nt for inspection of, | 


ey-Koett Mig Co ° 


se me } w Keleket Equis 


- : e used p otitably 12 
study your specific requirements and make practical recom- + ment can be © = 


mendations for speeding the inspection of parts and materials. . Title ‘ 


Mail the coupon today for more detailed information. * Name : | 
- Firm Name . 
THE KELLEY-KOETT MFG. CO., COVINGTON, KY. Asaces tate 
Representatives in 64 Cities e City 
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PIONEER CREATORS OF QUALITY X-RAY EQUIPMENT SINCE 1900 
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AMES W. PARKER ELECTED PRESIDENT 
A. S. M. E. 


James W. Parker, Vice-President and 
chief engineer of the Detroit Edison Co., 
was elected by a letter ballot of the 15,000 
members of The American Society of Me- 
chanical Engineers to be President of the 
Society during 1942, according to the offi 
cial announcement of the election results 
by C. E. Davies, Secretary of the Society 

Vice-Presidents elected at the same time 
to serve two-year terms on the Council 
of the A. S. M. E. were Clarke F. Freeman 
senior Vice-President and engineer of the 
Manufacturers Mutual Fire Insurance 
Company and its associated companies, 
Providence, R. I.; C. B. Peck, managing 
editor of Railway Mechanical Engineer, 
New York, N. Y.; W. H. Winterrowd, 
Vice-President of The Baldwin Locomo- 
tive Works, Eddystone, Pa.; and W. R 
Woolrich, dean of the College of Engineer- 
ing, and director of the Bureau of Engi 
neering Research of the University of 
Texas, Austin, Texas 

Managers of the Society elected to serve 
on Council for three-year terms include 
W. G. Christy, smoke-abatement engineer 
of Hudson County, New Jersey; H. L 
Eggleston, manager of the gas and refining 
departments, Gilmore Oil Company, Los 
Angeles, California; and T. S. McEwan, 
who was last year selected to head the de 
fense contract service of the Office of Pro 
duction Management in Chicago as dis 
trict manager 

The new officers will be installed during, 
the 62nd Annual Meeting of the Society in 
New York, N. Y., at the Hotel Astor, 
December 1-5, 1941 


AMPCO PUBLISHES NEW CATALOG 


Ampco Metal, Inc., Milwaukee, Wis 
consin, producers of bronze alloys have 
just issued Catalog 22 describing Ampco 
Metal, an alloy of the aluminum-bronze 
class. The new book is well illustrated 
with photomicrographs, parts and fac- 
tory views. It contains descriptions of 
the alloys and a comprehensive table of 
physical properties and range of chemical 
composition. 

The use of Ampco in bushings, gears, 
acid-resistance service and dies is dis 


cussed, while other topics include centrifu 
gal casting, welding rod, forging and mach- 
ining. One table covers the uses of Ampco 
Metal by grades 

The book has been streamlined to 24 
pages, letterhead size, for convenient filing 
Engineers and metallurgists who are inter- 
ested in aluminum bronze are invited to 
write for copies of Ampco Metal Catalog 
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WELDING BOOKS 


Books on welding now come near the 
top in circulation, even in some cases pre 
empting “best sellers,’’ in libraries 
throughout the country. This is revealed 
in a report from the American Library 
Association, with headquarters in Chicago 
And at the same time, public libraries, par- 
ticularly in large industrial areas, are in 
creasing their stocks of books on welding 
and other technical subjects, far beyond 
any previous totals. This is the library’s 
contribution to the defense program 

With the beginning of the industrial 
defense program, public libraries felt an 
upsurge of demand for technical books, 
with welding one of the subjects in great- 
est demand. These requests came from 
workmen on the job, from engineers and 
scientists, and from plant executives and 
department heads. In response to this 
demand during the past year prepared a 
number of short buying lists to help them 
in their selection of books for quick pur 
chase. These buying lists, compiled by 
authorities in their respective fields were 
financed by a grant from the Carnegie 
Corporation and are regarded as a dis- 
tinct contribution to the defense program 
since they present the first compilation of 
all current printed material on vital sub- 
jects, including books, text-books, man- 
uals, pamphlets, periodicals and cata 
logues. 

A large portion of the largest bibliog 
raphy entitled “Industrial Training for 
National Defense’ and compiled with the 
average workman in mind, is devoted to 
the listing of books on welding. The same 
is true of the list entitled ‘““The Shop’s 
Library’’ prepared especially for school 
shops, drafting rooms and laboratories 
The bibliography on “Shipbuilding and 
Marine Engines’’ also contains a special 
section on welding 


G-E WELDING SPECIALIST 


O. J. Pearre has been named ar 
ing specialist in the General | 
Philadelphia district office, accord 
an announcement by W. J. Dorvw 
manager of the Philadelphia Ind 
Department. Mr. Pearre succeed 
lerry, recently transferred to 
sales work 

A native of Baltimore, Marylar 
Pearre was graduated from Lehigh 
versity in 1931 with a Bachelor of S 
degree in Mechanical Engineerins 
that time he entered the General E! 
Company on its test course, later 
transferred to Philadelphia to work 
S. S. Fretz, G-E’s Philadelphia air « 
tioning distributor. 


In his new capacity, Mr. Pearr 
have charge of G-E electric-welding sa 
along the Atlantic seaboard, including 
heavy industrial centers of Philadelphia 
Norfolk and Pittsburgh In this a 
electric welding has rapidly assumed a new 
importance because of the use of 
means of fabrication in shipbuilding yard 
and ordnance plants 
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Mr. Pearre was engaged in welding 
plication engineering work at Schene 
tady before being transferred to 
Philadelphia district office in Septen 


THE NEW ENCYCLOPEDIA OF 
MACHINE SHOP PRACTICE 


A guide to the principles and pra 
of machine shop procedure edited 
George Ww Jarnwell, Professor of P: 
duction Practice, Stevens Institute 
rec hnology This book has a chapte r or 
fundamentals of welding Price: cl 
$1.98; thumb-notch indexed, du Pont 
water-resistant binding, $2.48. Wm. H 
Wise & Co., New York City, publisher 


WELDING PROTECTION 


‘Welding Protection’”’ is the tith 
new folder just issued by the Safety Clot! 
ing and Equipment Co. Cleveland, Ohio 
It contains a complete listing of welding 
protective clothing and devices availabl 





with 


STULZ-SICKELS CO. ~~ 


Producers 





SAVE MONEY ...BY WELDING 


Jaw Plates, Gyratory 
Crushers, Shovel Teeth, Hammers, 
Tractor Tread Grousers 


MANGANAL 





Reg. U. S. Pat. Office. U, S. Patents 1,876,738—1,947,167—2,021,945 
Il to 13% Manganese Nickel Steel 


WELDING ELECTRODES, WEDGE and 
APPLICATOR BARS, HOT ROLLED PLATES 


134-142 Lafayette St., 


Sold Through Distributors Only 


and Roll 


Newark, N. Jd 








PIPE WELDING TOOLS \THAT MAKE 


WELDING PAY 


Pipe Clamps 
Flange Clamps 
Elbow Clamps 
Angle Clamps 
Pipe Markers 


TWO SIZES 
\ to 8 in 8 to 16 in 


Light—Ad justable— Fast 


The Jewel System of Pipe and Fit 


ting Erection Ready for the Weld 
CUTS ERECTION COSTS 
Keeps the Welder Welding Instead of Waiting 
JEWEL MANUFACTURING COMPANY 


‘1841 University Ave., St. Paul, Minn. 
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Speed Welding of Aluminum 
for Defense Products 


ROTI Even faster pro 
elding of aluminum than 
ide possible by Progres 
Welder Company’s 3-Phase 
welder 1s now forecast as 

of the adaptation of “re 
ition” to this machine. Con 
is runs without point cleaning 
utes at 100 welds a min- 

ire no longer unusual as the 
f the new development, com 
with the usual 40 or 50 spots 


en point dressings 





Progressive Makes New 
Units Generally Available 


DETROIT .—In view of their po 
tential importance in defense pro 
luction, Progressive Welder Com 

has announced that its new 

‘rigerating units will not be lim 

| to use with Progressive welding 

uipment but may be used with 
ther makes of welding machines 

1 for other materials besides alu 


talla 1On 18 said ice) he extreme 
imple since the units are self 


ntained and need merely be cou 


pled to the normal cooling water 
nnections of the electrodes 
mr mS ; 
ihe units ire available in i 


nge of sizes permitting the use of 
unit to serve as many as four 


lding machines, if desired. 


Refrigerating Units to Be Patented 
DF PROT P — applications have be n 


W er Company on 





Ww iers 








ormation Offered 


Complete Inf 


PROGRESSIVE WELDER CO 


ADVERTISING 


ICE-COLD WELDING NOW POSSIBLE 


Refrigerating Units for Welders Announced 


tite 


at 100 





, , 
rogressive's short ave aluminum welder 
frigerating nit is behind the de 


Refrigeration Unit Cuts 
Tip Pick-up 











AERONAUTICAL ENGINEERING 


INSPECTORS 
The constantly increasing activiti of 
the Navy Department call for many in 


pectors of aeronautical engineering mate 
rial For many months the Civil Servic« 
Commission has had open an examination 
for inspectors covering several branches of 
aeronautical engineering materials rhe 
announcement has now been reissued to 
liberalize the provision for using national 
defense training courses to meet the exp 
rience requirements [he positions pay 
from $1620 to $2600 a year and the maxi 
mum age is 65 years 

rhere is a particular need for junior in 
spectors of engineering material For 
these positions applicants need only have 
completed an appropriate defense training 


course 


Acceptable courses include those 
in Tool Engineering, Gaging and Inspec 
tion Methods, Instrument Design, and re- 
lated courses in materials inspection or in 
engineering fundamentals and basic prin 
ciple Ss 


WELDING CABLE 


FlexArc welding cable for work leads 
and electrode holders is described in a new 
leaflet announced by Westinghouse Ele« 
tric and Manufacturing Company 

Flexibility, durability and other features 
are included in the general discussion 
rhe application of electrode-holder cables 
are described with a note on their con 
struction 

A tabulation gives welding currents of 
from 50 to 700 amperes and voltage drop 
per 100 feet for cable sizes of from 3 to 
1/0. Use of the table is explained by 
tracing the procedure involved in solving a 
typical welding cable-selection problem. 

List prices, quantity discounts, delivery 
and terms are given. 

A copy of catalog section 26-630 may be 
secured from department 7-N-20, West 
inghouse Electric and Manufacturing 
Company, East Pittsburgh, Pennsylvania 


WELTRONIC ISSUES BULLETIN 


A technical and reference bulletin (No. 
S-41), covering its complete line of re- 
sistance welder heat-controls, synchroniz 
ers, and synchronous timers, as well as its 
line of power and control units for welding 
equipment and automatic machinery, has 
been issued by Weltronic Corporation, 
3080 E. Outer Drive, Detroit. 

In addition to descriptions of the in- 
dividual units, the bulletin also contains 
general technical material dealing with the 
application of welding controls 


WELDING AND ITS APPLICATION 


Welding and Its Application, by Boni 
face E. Rossi, Director of Welding Divi 
sion, The Delehanty Institute, New 
York, is a book that covers completely 
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the various welding and cutting processes 


their related phenomena, their techniques 


and their general application in industry 
All material represents the latest and best 
current practi and methods in actual 


use today The book is the outgrowth of 


the author’s highly successful course at 
tl where he ha 


he Delehanty Institute, 


trained hundreds of students in electri 


arc welding, and also reflects his wid 
practical experience in industry as shop 
engineer and superintendent 343 page 

Price, $2.50. Published by the McGraw- 


Hill Book Company, New York City 


HARRIS CALORIFIC COMPANY ESTAB 
LISHES CHICAGO BRANCH 


The Harris Calorific Company of 
Cleveland, Ohio, manufacturers of gas 
welding and cutting apparatus, have es 
tablished a direct factory branch at 619 
W. Washington Blvd., in the heart of 
Chicago’s machinery district 


H. D. North, Jr. 


Mr. Lorn Campbell, President of the 
company, has announced the appoint- 
ment of H. D. North, Jr., as Chicago 
Branch Manager. Mr. North is a gradu- 
ate of Cornell University where he special- 
ized in Mechanical Engineering. His con 
tinuous association with the Harris Calo- 
rific Company in various capacities gives 
him an excellent background for his ap- 
pointment. 

This new branch with its factory- 
trained personnel will carry a full and 
complete stock of equipment and parts 
which will assure prompt and reliable serv- 
ice to all equipment users 


WELDING EQUIPMENT 


Equipment and supplies for use in arc 
welding are described in a new 11-page 
bulletin announced by the Westinghouse 
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Electric and Manufacturing (C 
Illustrations of all items and taby 
giving sizé 


included 


s, order numbers and pr 


A copy of catalog section 26-62 
secured from Department 7-N-2 


Manufa 


burgh, Pa 


inghoust Electri and 
Company, East Pitt 








AIRCO COMPANIES 


A detailed description of the a 
of the five companies which 
Air Reduction Company, Inc., illu 
both with pictures and diagrams an« be 
pletely describing the methods, the | Lg 
ets and the nature of the busin ‘ 
made available to all stockholdet | ie 
company 

Because Air Reduction Company 
has almost two and one-half times a 
stockholders as it has em 
though these latter number over f 
it was felt that the company shou 
plain this and many other important 
pects of its business such as that 
majo 


producer of oxygen, nit: 


hydrogen, acetylene, calcium car 
carbon dioxide, helium, neon, arc w 
machines and equipment 

Many of these products are also play 
a vital part in numerous industri 
in the forefront of national defe1 


for instance, 





shipbuilding, aviation 
plosives, manufactured gas, sheet 
products and steel works and rolling 1 
under which 
products are marketed are often not 
tified with any of the five Airco oper 
companies, namely, Air Reduction $ 
Company, National Carbide Corpora 
Wilson Welder and Metals Co., Inc., | 
Carbonic, Incorporated and The | 
Chemical & Mfg. Co. Still less ars 
associated with Air Reduction itself 


The trade names 


The large 54-page book therefor: 
stitutes a major step in acquainting 
stockholders and others interested w 
the true activities of Air Reduction 


BRAD-VERN REPORTS 


Detailed information as to how 1 
and where companies have increased t! 
advertising is easy to obtain instantly 
the 1941 Annual Book of Brad-Ver! 
Reports just issued by The Brad-\ 
Company, 135-21 Union Turnpike, Flu 
ing, N. Y., and available from them f 
$12.50. 

This Report is a compilation of 
schedules of approximately 25,000 adv 
tisers as they are reflected in the 419 pu 
lications covered. It represents the s 
ond major step in a continuing stu 
begun as of January 1, 1939, for the eve: 
tual purpose of indexing all display 
vertising appearing in all important pu 
lications addressed to business and indt 
try. It contains more than twice as mu 
information as the 1940 Report which 
turn, provided more data on such ad 
tising schedules than had ever before b« 
available. With this Report 
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This new Bulletin—It gives 

complete information 

about low temperature 
brazing with 
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ERE is timely information of par- 

ticular value right now to every- 
one interested in the fast production 
of strong, reliable joints in ferrous, 
non-ferrous or dissimilar metals. 


Sil-Fos and Easy-Flo brazing has spread in phenome- 
nal fashion throughout industry because these low 
temperature brazing alloys fill three fundamental 
metal joining needs—-they make strong, reliable 
joints, in fast time, at low costs. 


Why they give these important advantages and how 
you can quickly put them to work in your plant are 
told in detail in this new bulletin. There are 88 
illustrations, mostly of actual ap- 
plications that alone are full of ideas 


APPROVED you may find profitable to adopt. 
SIL-FOS and 








cmc fine ore If you have not received a copy of 

vere 

News ealtamas Bulletin No. 12, make sure you get 
speciticetions one. Write today. If you have a 
a] 

widely ae an metal joining problem, send us de- 
defense work. tails and we'll gladly cooperate in 





finding a practical solution. 





HANDY* HARMAN 





82 Fulton St., New York, N. Y. 
iE WW Agents in Principal Cities | spplicationsof AMPCO- 
bbe in Conade: HANDY & HARMAN of Conoda, ltd., Toronto, | TRODE. Our engineers 


ADVERTISING 


Improved 
with a New Coating 


OW you can get Ampco-Trode, the only 

coated aluminum bronze welding rod, 
with an improved coating. The new coated 
rod makes it easy for the most inexperienced 
welder to obtain a porous-free deposit by 
all welding methods. It has much smoother 
arc action, and the slag is easier to remove. 
Made with the properties of Ampco Metal, 
the rod has high physical properties that make 
it suitable for tough jobs subject to impact, 
“squashing out’’ and wear on sliding surfaces 
Use Ampco-Trode for overlaying steel and 
cast iron, building up shafts, wear strips, 
valve seats, and other parts, refacing for ex- 
treme wear-resistance, and building up large 
forming and drawing dies. It is suitable for 
metallic arc, carbon arc, and oxy-acetylene 
welding. Send for literature. 


AMPCO METAL, INC. 


Department WJ-11 Milwaukee, Wisconsin 





Use AMPCO-TRODE 
For Any Type of Weld! 


Rods from 1/8” to 1/2” in diameter—and in six 

grades of strength, from 50,000 to 80,000 p. s. i 

and hardness from 100 to 375 Brinell—easily used 

with metallic arc, carbon arc, or oxy-acetylene 

processes, on steel, cast iron, brass, bronze, and 
nickel alloys. 











WRITE for COMPLETE [YY 2ST Yd 13 
A product of 


INFORMATION 


Ask for a new bulletin, 
giving full details of 
physical properties and 


are at your service. 














the study up to June 30, 1941, the infor 
mation spans two and one-half years 
Brad-Vern’s Reports are issued annu- 
ally during the list-making and space 
buying season. The 1940 Report spanned 
18 months to June 30, 1940. The 1941 
Report includes this period in total and 
also the subsequent twelve months 


HUGE TRANSMISSION CASES 


\ transmission case so large and so 
heavy that casting it would prove impra 
tical is being successfully built by ar« 
welded construction for Le Tourneau’s 
huge tournapull machines Mr. Fred 
Brown, of the Le Tourneau company, 
says that a cast transmission case of the 
same size would cost well over $700 more 
than the production cost of constructing 
these cases by arc welding 


The majority of the parts for the case 


are machine cut from mild steel. Parts 
to be bent are then placed in a furnace 
and heated to a high temperature. The 


heated parts are then carried by crane toa 
huge bending machine where the heated 
parts are placed in a special jig and bent 
Other parts to be shaped are heated to a 
white heat and placed in a die and pressed 
to shape by a six-million-pound press 





Hobart 


Photographs, by courtesy 
Brothers Co., Troy, Ohio, illustrate the 
magnitude of these mighty machines 
rhis transmission case is being built for a 
[win Motor Tournapull. 


Parts for the transmission case are then 
sent through inspection and carried by 
crane toa jig to be set up. The first weld 
ing operation is to heavily tack weld all 
the parts. Case is then turned in the jig 
so that all welds may be performed in 
down-hand position. No welds are com 
pleted until every part has a small bead 
placed on it by skipping around to all 
parts of the case in order to cut all strains 
and stresses to a minimum After the 
case is completely arc welded it is placed 
in a large furnace where it is annealed to 
relieve all locked up stresses and strains 
From the annealing furnace the trans 
mission case is conveyed to the machine 
shop for machining 


USED PIPE IN BUILDING 
CONSTRUCTION 


In consideration of the acute shortage of 
building materials, it is wise for contrac 
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tors to remember a multitude of materials 
and methods for economical construction 
For instance, consider the West’s popular 
practice of constructing buildings from 
used pipe and covering the framework 
with corrugated metal. When these build 
ings are constructed by arc welding, the 
cost is much lower than other materials 
and methods of construction 

A savings of over $4000 was enjoyed 
by the Southern Warehouse Company of 
Houston, Texas when they constructed a 
100 X 100 foot building from used pipe 

russes and pipe columns were fabri 
cated in a welding shop in ten days time 
by five welders and one helper Frame 
work was erected in one week by two weld- 
ers, a helper, and a driver operating a Ford 
winch gin pole truck 


Cost analysis sent to Hobart Brothers 


STRENGTHENING BRIDGES 


Arc welding was used almost exclusively 
in the rebuilding and strengthening of two 
railroad bridges near New Castle, Penn- 
sylvania, and was performed in the record 
breaking time of three weeks for both 
structures 

When rust and old paint were removed 
from top of the steel girders preparatory 
to welding, an unusual condition for the 
original rivets was discovered Rivets 
were found to be in good condition—with 


exception of the top heads which were al- 
most entirely rusted away 

The contractor decided that new heads 
of weld metal could be laid right on the 
making them practically as 
good as the originals and saving approxi 


old rivets 
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Company, Troy, Ohio by the | 
Welding & Equipment Company of H 
ton is as follows 








Cost of Erection Framework for 4 


100 Foot Building 


Cost of use d pipe 


he 


Cost of cutting and forming 

Cost of winch truck and driver 
Cost of power 

Cost of electrode 

Labor costs f 


Overhead 


Total cost of above items >2Z009 


Construction of a similar size bu 


from riveted angles and “‘I’’ beam 
over $7000 
mately 80% of the renewal cost rh 


timate does not include the huge exper 
that would have evolved from extra 
the old rivets and driving new ones 

A bead of weld metal was first depo 
around the gxtended part of the riv: 
join the top plate to the rivet itself. 7 
additional layers of weld metal wer: 
posited in shape of the old rivet 
Top of the girder was constructed fi 
four °/s-inch plates riveted to an I-be: 
First bead of weld metal joining th 
plate and the rivet had a tendency 
tighten it Then the additional bea 
formed the new heads. One man 
build up an average of 25 to 35 rivet | 
per hour, using inch coated, stra 
polarity welding rod 





Courtesy Hobart Brothers ¢ 
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BUT DOUBLE 


is not enough?! 




















oubling production—or even tripling or quadrupling it—is getting to be 
a . ’ . 

an old story these days. As the pace of industry quickens, responding loyally to 
the urgency of the national crisis, all previous estimates of the country’s pro- 
ducing capacity will probably go by the board. 
Electrode production, for instance, is now approximately twice that of 1940. By 
1942 it will be increased substantially again. 
Electrode manufacturers are taking steps so that no user will be embarrassed by 
electrode shortages. But during this “‘make ready” stage buyers will be more 
certain of always having electrodes on hand if they order electrodes when they 
order steel. 
In the meantime, Murex engineers are at your service—to help speed fabrica- 


tion of welded products and cut costs. 


METAL & THERMIT CORPORATION e 120 BROADWAY, NEW YORK 


ALBANY e CHICAGO e PITTSBURGH e SO. SAN FRANCISCO ¢ TORONTO 


MUREX eens ELECTRODES 








THERMIT WELDING ee © oon @ oo aon C ELDINC RAILS AND HEAVY EQUIPMENT 





ARC WELDING IN SHIP CONSTRUCTION 


Accompanying illustrations, supplied 
by The Lincoln Electric Company, 
Cleveland, Ohio, show shipbuilding fa 
cilities and work underway on C-l type 
cargo ships of the U. S. Maritime Commis 
sion at the yard of the Seattle-Tacoma 
Shipbuilding Corporation, Tacoma, Wash 
ington 

The uncovered ways, mold loft (at 
left) and the steel assembly shop (top cen 
ter) can be seen in Fig. 1 The main deck 
of the vessel illustrated is in place and the 
super-structure ready for erection 

Figure 2 is another view of the C-l 
type motor-ship under construction. In 
this illustration details of the hull framing 
at the stern can be seen together with the 
arc-welding equipment 

The Seattle-Tacoma yard has been 
carrying on a program of increasing its 
facilities and enlarging its plant for the 
past 1'/, years. This is being done to en 
able construction of C-3 type vessels and 
other craft such as tankers for the Navy 

The first two ships completed are now in 
service between the Far East and the 
Pacific Northwest, a third and fourth 
have been delivered to the Pacific-Atlantic 
Steamship Company for service between 
North and South America. A fifth vessel 
was just recently delivered to the owner, 
only 1'/» years after the first keel was laid 


CUTTING PRODUCTION COSTS 


A 50 per cent sales increase and savings 
of as much as 40 per cent in over-all pro 
duction costs and 40 per cent in time are 
being realized by the Paterson-Leitch 
Company, Cleveland, through the use of 


arc welding and in the fabrication of coal 
hoppers and press brake housings. 

Prior to the adoption of welding, rivet- 
ing was used in the fabrication of coal 
hoppers. The use of arc welding has also 
substantially speeded production, as the 
omission of rivet-heating and hole-punch 
ing has cut many minutes from the time 
previously needed to build a coal hopper, 
and the product is lighter and better ap 
pearing 





Photos courtesy General Electric ( 


Coal Hopper 


In addition, the company reports that 
parts used in the fabrication of press brake 
housings were formerly cast, and are now 
completely arc welded eliminating the ne 
cessity for drafting, making patterns and 
casting. More sturdy construction and 








Press Brake 


reduced weight are also obtain 
standard steel plate, cut to corr 


can be used with this method of fabrica 
tion 

The user states that in his opinion d 
pendability, versatility and low cost of 


operation are the outstanding att: 
of arc welding 


STANDARD HANDBOOK FOR 
ELECTRICAL ENGINEERS 


The new 7th edition of this Sta 
Handbook prepared by a staff of specialist 
is now available Published by McGraw 
Hill Book Co., New York. Price $5 
Archer E Knowlton, Editor-in-Cl 


"21 


his bookecontains more than 23 


on every phase of electrical engineer: 
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Fig. 1—Welding at Sub-Freezing Tempera- 


NEW PRODUCTS in 


The Society assumes no responsibility 
for the validity of claims in this Section 


CONTROL DEVICE PROTECTS 
'ELDING SETS AGAINST BURN-OUT 


<= 


Complete protection against heat or 
ive current, or both, is provided by 


1 new protective control device for arc 


welding machines just announced by The 
Company, Cleveland, 


| 1 +4 
neoln Electri 





The protective control device (see ac- 
ympanying illustration) consists of two 
urrent transformers (upper devices in 
illustration) the primaries of which are 
mnected in series with the motor leads 
and the secondaries supplying power to 
yperate two snap-action thermostats which 
are mounted directly on the motor lamina- 


ion (lower device in illustration These 
thermostats are connected to the lamina 
tion in such a way that they operate by 
means of heat conduction as well as by 
irrent passing through the thermostat 
The thermostats automatically reset 
when the motor returns to a safe operating 
temperature or when the current is re 
duced, and no manual operation is re« 
quired to start the machine, except push- 


ing the start button 


TWO NEW ELECTRODES 


[wo new types of welding electrodes 
called Harmomang A and Harmomang B, 
which have just been announced by the 
Harnischfeger Corporation, are ideally 
uited for building up and reinforcing 11 
149, manganese steel or carbon steels 
where high resistance to impact and abra 
sion is desired 

Type A is a coated manganese-molyb- 
denum electrode on which the thin coating 
acts as an arc stabilizer and affords pro 
tection against loss of manganese and 


molybdenum. Type B is a bare manga 
nese-molybdenum electrods 
austenitic deposit 

Both of these Harmomang electrod 
are suggested on such work as building up 
dipper lips and runners, hammer-mill 
parts, dredge-pump shells, rock-crusher 
parts, railway frogs, road-grading and 
mining equipment, et 

Complete information on physical pro] 
erties, applications and procedures may 


be had upon request to the Harnischfeget 
Corporation, 4513 W. National Avenue, 
Milwaukee, Wis 


ALUMINUM AND STAINLESS STEEL 
WELDERS 


Designed to increase productivity of 
resistance welding equipment in welding 
of aluminum and stainless steel, a line of 
refrigerating units for welding machine 
is announced by Progressive Welder Con 


ps 

pany, Detroit ss 

vA . N 

While intended to still further increas« x 
the productivity of Progressive aluminum 
and stainless steel welding machines, the 


refrigerating units (patents applied for 
are available for other makes of welding 
machines in view of their potential im 
portance in Defense for speeding and im 


proving the welding of aircraft assembli 


Believed to be the first time “‘Refriger 
ated Welding’ has been made commer 
cially availabl 
continuous welding of four to ten tim 


as many spots in aluminum without re 





quiring point dressing 


j nat btw “+1 ‘ 
When used in combination with a sp Fig. 2—The New Line of Progressive Welder 
welding machine, the unit reduce elec Refrigerating Units 
trode temperature to a point where—in 
spite of the high heat necessary to pro ~— 
iia 1 
duce a weld—electrodes will be continu : 
, quite simpl f i 1, it i 
ously covered with frost Chis reduction = 
; l iTy onnec 
in temperature ha oO increased point 
' , , e wa 1 and 
life that 10 minute runs, continuously, a 
1 Up! { i out 
100 welds per minute without point dre 
‘ wate! 
ing are not unusual for the combination of 
’ ? 


Progressive three-phase aluminum welder 





and the new refrigerating unit 

Primary function of the refrigeration i 
to keep the welding point cool at the point 
contact. En sesmtance welding Rest | AIR-OPERATED PROJECTION WELDER 
generated at three primary resistancs 
points, these being 1) at the point of rhe | ] 
contact between the pieces being welded of Newark I : f ntly 
together, (2) at the point of contact be placed o1 Air-O 
tween the “upper” piece and upper el ated Pro 
trode, and (3) between the “‘lower’”’ pi f KI i 
ind the lower electrode “ ia 

Only the first of course is di ible, tl welding tf 
other two tending to soften and permit vidual jig | 
deformation of the electrode tip—also There are 5 ul 
producing pick-up, by alloying of the ti I lransf I 
with the material being welded and mat 


823 








The rotating mandrel is operated by ait 
and fully automatically controlled. The 
attached photograph is marked to point 


out the main features as follows A) Air 
cylinder for upper welding die; (B) Air 
cylinder for lower welding die; (C) air 


cylinder for the ejector mechanism; (D 
air cylinder for indexing the rotating man 
drel; (E£) lower welding die; (F) upper 
welding die; (G) mandrel; (//) foot pedal 
for actuating ejecting mechanism; (J 
foot pedal for actuating cylinders A and 
B; (J) pressure gages—for A and B cyl 
inders, C cylinder and D cylinder; K 
finished product 

The pressure for each set of air cylinders 
can be regulated individually to meet any 
specific requirement. The machine is so 
wired that the ejector mechanism cannot 
operate while the welding dies are in mo 
tion, nor will the welding dies operate 
while the ejector mechanism is in motion 
The actual welding time is controlled by 
automatic timing equipment 

Three separate fins are spot welded to 
each steel tube. Production is approxi 
mately 200 finished pieces per hour 


SAFETY GOGGLES 
“Face-Fitt” is the name of a new line of 
safety goggles recently announced by 
Kimball Safety Products Company. For 
the first time, according to the manufac 
turer, a line of composition-frame goggles 
is available in three sizes (42 x 45, 45 x 


r 
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18 and 48 x 51 mm All are drop-eys 
shape, which suits the contour of the ey 
socket better than round lenses and is es 
pecially adapted to workmen's us« I: 


traordinary comfort is claimed for them 
by the maker Face-Fitt’’ goggles art 
light weight and ventilated top and bot 
tom with more than 700 holes as con 
trasted with the minimum of 265 holes re 
quired by government standards. Mad 
by Kimball Safety Products Company, 
7314 Wade Park Avenue, Cleveland, Ohio 


WELDING TRANSFORMER 


This is a new a-c arc welder suitable for 
ill types of industrial services. It is dé 
signed to give, in 30 different steps, prac 
tically any welding current required be 
tween 15 and 250 amperes. The low-heat 
ranges make it possible to weld very light 
gauge metal without danger of burning 
holes, while the high heats permit the 
welding of heavy parts Thus here ts a 
general utility, all-purpose machine 





Note that the welder is equipped with 
swivel casters and therefore portable 
easy to handle—ready for work in any 
part of the shop, merely plug in and weld 

Standard equipment with this unit in 
cludes 20 ft. of a-c cable , 20 ft. of ground 
cable, 20 ft. of electrode cable, and one 
electrode holder. The price is $154.50 

The manufacturer is Allen Electric & 
Equipment Company, 1044 N. Pitcher 
Street, Kalamazoo, Michigan 


STAINLESS-CLAD TANK CAR 


What is believed to be the first tank car 
in which the tank is constructed entirely 
of welded stainless-clad steel, has just been 
completed by General American Trans 
portation Corporation at their Sharon, Pa., 
plant. The tank required 15,000 Ib. of 

Silver-Ply’’ stainless-clad steel, supplied 
by the Jessop Steel Company of Washing 
ton, Pa 

Use of “Silver-Ply”’ in this equipment 
prevents contamination of the contents 
of the tank, as the stainless cladding 
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on the inside of the tank successf 
sists the chemical attack whicl 
have taken place had ordinary 
used, 


AUTOMATIC WELDING GUNS 


Welding guns that locate thet 
automatically for spot-weld assemb 
units built up of a number of part 
features of a welding fixture and g 
sembly recently developed for t! 
sembly welding of grilles for a low 
1942 model automobile 

Built by Progressive Welder Cor 
3100 E. Outer Drive, Detroit, th 
provided with three guns mount 
arms projecting from a slid Si 
companying photograph Phe 
tion required the performing of 17 w 
in the assembly of the unit. The f 
was so designed that the welds cot 
performed in groups of three in five 
ferent positions of the welding guns, w 
in a sixth position, only two of the gun 
actuated 

This was accomplished by providing 
slide carrying the guns with an autor 
indexing «levic« To assemble the gr 
it is necessary only to locate the pal 
the fixture over the fixed electrodes 
them with the two clamps provided at 
and right of the fixture, and pri " 
ton 

Che slide then moves down to thi 
position, the points of the guns move 
against the work, and the weld cy 


started automatically. The point 
move out, and the slide carries the g 
to the next welding position. The sa 


cycle is gone through, and the slide mov 
the guns to a third position 


After all welds have been comp! 
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guns to the starting 
permitting the re 
assembled grilles and insert 
of parts for assembly weld 


ve the 


Stops, 


such welding fixtures it is pos 
ne to be loaded while the other 
through its assembly welding 
1e guns are of standard Progres 
raulic design, while the contacts 
tationary roller type 


XYACETYLENE TUBE-WELDING 
MACHINE 


ng can now be continuously welded 
ow-carbon, stainless and other alloy 
exceptionally high produc 

automatic 


machine 


kelp at 


speeds with a new OXY 


rhis 


features 


re tube welding 


contains many new 


which result in operating 
It was developed by The Yoder Company, 
eland, in collaboration with The 
Air Products Company, New York 
yacetylene 


lowered costs 


welding provides a high 
ed method of welding stainless steel 
bing with uniformly good quality welds 
Now with this machine it 
ible to produce high-quality, continu 
ly welded stainless steel tubing at low 
The gas welding method 


new becomes 


production cost 


Fig. 1—Flat Steel Skelp Is Fed Into This 
Machine, Automatically Formed Into Tub- 


ing and Oxyacetylene Welded at Exception- 
ally High Speeds 

















Fig. 4—After It Is Welded, the Tubing Passes 
rhrough a Water Quench Trough and Then 
rhrough a Set of Rollers Which Straighten 
the Tubing Before It Is Cut Into Lengths 


is aiso unique 


in that it can 


produce tubing from unpickle« 


stock for 


whi 


h there 


is con 


uccessfully 
a hot 


iderable de 


rolled 


mand in the manufacture of low-cost 
ite such as automotive exhaust tubing 
conduit tubing, and structural tubing 
on which a smooth, polished finish is not 


necessary 


Table of Operating Speeds New Auto- 
matic Oxyacetylene Tube-Welding 


Wall Thi 
me B.w 
14 
*NoTI : 
cal facilities f 
skelp 


The welding 


chine contain 
make possible 
Heat is 
ple-flame 
which require 
foot 


OXY 


lene pet 


cent less 


welding heads 


oxyacetylene 


upplied from a 


Machine 
k Speed R 


his value limited 


r controlling the 


table ! ti¢ Tl 

] ‘ 
everal new fi 
the high spe¢e 
new 


Oxweld duplex w 


25 t 
of weld, and 


gen pet toot o 


previously us 


supply lines art 


ature 


d ot we Ilding 


inge, | 


per Min 


by mechani 


lightweight 


whicl 
type multi 


A. Iding head 


o 30 per cent les a ty 


f weld than 
d. Separat« 


provide d 


Fig. 2-—The Tubing Is Welded by a Combina 


tion of 


Intense 


Heat from a 


Multi-Flame 


Welding Head and Pressure Exerted by Four 


Guide Rolls 


Fig. 5—The Welded Tubing, 
Straightened, Is Cut Into 
Lengths by Means of This 


Operated Shear 





Cooled and 
the Desired 
Automatically 






























for the welding and for heat flat 
The supply of the g is automatically 
controlled tl \ gulator 
which are « \ ve and provid 
eady work | nN i ~ 
idju 1! i i vi I y 
cated co ly I vi 1 is also 
ide at tn i 1 ( 
of the w ling MA " vi 
chanism of " 


CAPACITOR-DISCHARGE CONTROI 
FOR RESISTANCE WELDING 


A new capacitor-discharge control sp r 





ially designed for use wi ed-energy 
ype resistan welt r i ha 
announced by the General I] ri 4 
pany, Schenectady, N. \ 1 ! \ 
resistance welding is especially suitable f 
welding low-resistat allo ucl 
iluminum used in aircraft fabricati 

In the capacitor-di ar loft 
istance welding, el nergy 1 
in the capacit oft control by acl 
Rig circuit, and ther rapidly released 
the welding transf resul 
current producing the weld Che char 
ing circuit then rechars tt pac 
and the operatio1 

Phe Oo! i i i 
capacitor any f wl " 
used at ( iv i i 
Fig. 3—Oxygen and Acetylene Supply, and 
the Operation of the Blowpipe and Drive 


Motor Are All Controlled at a Central Panel 


Fig. 6—Note That the Weld Withstood the 

Crushing at One End and the Diameter 

Expansion at the Other End Without Failure 

The Reinforcement on the Inside of the Tub 
ing Is Less Than on the Outside 











switches select the number of capacitors 
desired in one-unit steps, each of 120 mi- 
crofarads. By adjusting the voltage out- 
put of the control, and by selecting the 
number of capacitors, flexibility in weld- 
ing is assured 

A special circuit which prevents opera- 
tion of the welding machine if the capaci- 
tor voltage is less than 3 per cent of its 
pre selected value reduces the possibility of 
insufficient energy to produce good welds 
The charging circuit quickly and auto- 
matically charges the capacitors, to the 
preselected voltage regardless of the num- 
ber used, thus allowing fast welding speed 

The control is contained in a compact 
steel floor-mounted enclosing case, 8 feet 
8 inches high (over-all), 4 feet 3'/2 inches 
wide, and 3 feet 4'/, inches deep. The 
front portion of the case is divided into 
three sections, housing the rectifier tubes 
and their control equipment, the control 
dials and voltmeters, and a sequence con 
trol panel and voltage adjusting potenti- 
ometer 

A blower is furnished in the case to re- 
sist dust infiltration. Lifting eyes permit 
the enclosure to be moved by means of a 
crane, and the bottom is so constructed 
that the case can be moved by rollers. 


SAFETY EQUIPMENT CATALOG 

A new 111-page safety equipment cata 
log has just been published by American 
Optical Company of Southbridge, Mass., 
manufacturers for more than a hundred 
years of products to protect and conserve 
eyesight. Complete protection from head 
to ankles is provided by the safety items 
described which include industrial goggles, 
Calobar lenses, Super Armorplate lenses, 
welding lenses, welding plates, welding 
helmets and hand shields, safety clothing, 
respirators, first-aid kits, etc. Copies of 
the new catalog will be mailed free of 
charge upon request. 
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ARC WELDED EQUIPMENT FOR THRILL 


SEEKERS 


Contributions of are welding to “‘thrill 
seekers’’ are indicated in the accompany- 
ing photos sent to The Lincoln Electric 
Co., Cleveland, Ohio, by two welding 


operator S 





Photo, Fig. 1, sent by Elmer Koepke of 
Maywood, Illinois, shows a carnival ride 
which is completely welded with the ex 
ception of 6 bolts located at center column 
to permit dismantling for shipping 





Figure 2, photo was supplied by Ed Cus 
son of Worcester, Mass It shows tram- 
way chairs built for operation on an aerial 
ride up Mt. Mansfield in Vermont. 
Welder Cusson reports that there are 86 
of these chairs. The frame work is 
welded tubing with a seat and arm rest of 
wood 


WELDING MAKES LIFE EASIER! 


Welders are busy men these days and 
when they get home at night they con 
serve as much energy as they can when it 
comes to doing work around the house 

Shown in the accompanying illustration 
which William A. Van Duyn, Jr. of Enid, 
Oklahoma, sent to The Lincoln Electric 
Co., Cleveland, Ohio, is his idea of “‘an- 
other way in which welding is making life 
easier.”’ 

The lawn mowers illustrated are pow 
ered with used washing machine motors 
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and are self-propelling. These tim: 
ers are 100 per cent welded even t: 
pulleys on the motor which are n 
two steel plates welded to a suitabk 


Employment 
Service Bulletin 


POSITIONS VACANT 


V-104. Technical and practical w 
engineer wanted in connection with 
struction of thirty-six tankers and thirt 
cargo vessels under construction 


V-105 Metallurgist wanted D 
nan to take charge Heat Treating | 
partment Must possess knowledg f 
metals and hardening of sam Sa 
$350 a moath 


SERVICES AVAILABLE 


A-418. Combination welder, also 
minum, 21 years’ experience. Want 
tion as welder foreman. Excellent 
ence. Married. Work anywhere if steady 

A-419. Experienced welding engi 
desires active defense job with plate fa 
cator, shipyard, or producer of con 
tanks. Has specialized in arc weldins 
all stainless steels, nickel, monel 
Has also welded light armor plate to meet 
government tests Knows how to han 


men and get results. Able to move an) 
where 
A-420. Engineer desires posit 


Graduate Mechanical Engineer 12 
Graduate Westinghouse Welding Scho 
Spent six months in Germany, Fran 
Belgium, England and Switzerland study 
ing welding procedure in use of heavy 
coated electrodes. Worked as Weld 
Engineer for R. & H. Chemical Co 
charge of welding department on all n 
als, ferrous and non-ferrous. Also taug 
at Trout Vocational School. Have act 
for several years as Consulting Engine 
Worked for several years as Welding Eng 
neer for Peter A. Frasse & Co., Ingers« 
Steel & Disc Co., and others. Am e! 
ployed at present but seek a _bett 
position. 

A-421. Welding Supervisor seekin; 
position in either research or productiot 
Graduate Engineer; experience in fabrica 
tion procedures and welding practices o! 


NOVEMBER 


} ‘ 


ee es 























nd non-ferrous metals; formerly 
vy Department as research weld 
ee! Experience in automatic 
unical welding equipment, gas or 


X-ray; metallurgy; training and 
BOSTON 

first meeting of the season of this 

Sy n was held on October 6th at the 

M husetts Institute of Technology. 

neaker at this meeting was Mr. Paul 

eld, Materials Engineer, Bethlehem 

Steel Company, Shipbuilding Division, 
River Yard, Quincy. 

Mr. Ffield gave a very interesting talk 

Some Ship Welding Problems,”’ in 

which he discussed among other things 

nsideration of locked-up welding stresses, 


welding sequence, and coordination of 
uctivities of welders, ‘‘drum-head’’ weld- 
ing, and using a combination of castings 
and welding in producing turbine casings 
which resulted in a net saving over the use 
f an all-cast casing 
Included in the many slides he used in 
lk, Mr. Ffield showed the applica- 
tion of electric strip heaters for preheating 
ngs in preparation to welding where 
racks have occurred. These strip heaters 
provide constant heat during this repair 


his ta 


asti 
, 


work, 

Attendance at this 
one hundred 

The next m scheduled for 
November 3rd, also to be held at the 
Massachusetts Institute of Technology at 
7:45 P.M. At this meeting Mr. Mudge 
and Mr. Spicer of the International Nickel 
the speakers. This 
joint with the American 
Metallurgical 


meeting was over 


eeting is 


Company are to be 


meeting will be 


Institute of lining and 


Engineers 


CHICAGO 


The Chicago Section held its first meet 
ing of the season at the auditorium of the 
Chicago Lighting Institute in the Civic 
Opera Building, Friday, September 19, 
94] Dr. W. A. Pearl, Director of De 
velopment at the Whiting Corporation 
and Professor of Mechanical Engineering 
at the Illinois Institute of Technology, 
Graduate 


School, presented an excellent 
illustrated talk on the subject, ‘‘Metal 
lurgical Aspects of Welding.’’ The pres- 
entation was well received as evidenced 
trom the lively discussion which followed 
Dr. Pearl's lecture 

\ large turnout for the get-together 
dinner in the Electric Club and the at- 
tendance of over 185 members and guests 
he technical session were most gratify- 
4 colored 
Colorado 


motion entitled, 
Vacation Land Supreme,”’ pre- 
sented by the Rock Island Lines, provided 


; 


entertainment at the start of the meeting. 


picture 


CLEVELAND 


The Cleveland Section opened its 


1941-42 series of m« etings on October &th, 





supervision of welders; estimating cost 


problems; familiar with spot, resistance 
and Unionmelt welding 


199 
d , are 


tion Specialist in development of ar 


Research Engineer desires posi- 





welding electrodes and achit for coat 
ing of electrod Three vear foreign 
experience in this hi Graduate Me 
chanical Engineer Wa position as 
production or resea 


I 


ON ACTIVITIES 


with a large and enthusiastic crowd at its 
new meeting rooms in the Cleveland Engi 
neering Society Building 

Dr. William B 
founder of Stout Engineering Laboratori 
and president of Stout Sky 
spoke on recent developments in welded 
steel aircraft Dr 


Stout, president and 


raft Company, 
Stout is actively en 
gaged in designing and developing th 
new ‘‘Skycar,’’ stainless steel 
plane of welded construction for quantity 


a two-place 


production 

Major “‘Jack”’ 
Cleveland Municipal Airport, talked on 
“The History and Development of the 
Cleveland Airport 


Berry, manager of the 


CONNECTICUT 


bec n appointed of 
Connecticut Section for the 


The following have 
ficers of the 
fiscal year 

Chairman, H. A 
Chairman, B. H 


Elwood Trea iver, J k 


Pennington; Vice- 
Perry Secretar E.S 


Mitchell 


DETROIT 


Mr. G. O. Hoglund, Metallurgist and 
Welding Engineer, Aluminum Company of 


America, addressed the October meeting 


of the Detroit Section held on the 3rd, 
on the subject Welding of Aluminut 
and Its Alloy Not only did Mr. Hog 
lund present all phases of welding and 
brazing admirably, but he completely 
satisified the questions of the many auto 
motive-aviation engineers present There 
were about 250 present at this meeting 


The December meeting will be held on 


the 5th Chis will be an unusual meeting 
in that it will be a quiz progran in op- 
portunity to Stump the Expert A 
board of recognized experts will be present 
to answer questions or problems sent in to 


MILWAUKEE 


The following officers and directors wer: 
elected by the Milwaukee Sect 
fiscal year 

Chairman, J. J hai 
Kieth Walker; Secretary-Treasurer, G. } 
Meyer Director J. B. Welsch, E. ¢ 
Brecklbaum, H. | 
Keim, P. Corp, H. I 
Boeck 


NORTHERN NEW JERSEY 


‘The Fabrication of High Pressure 
subject presented by 
Welding 
Equipment Co., at 
Section 


Piping’’ was the 
R W 
Pittsburgh Piping & 
the October 28th meeting of thi 


Emerson, Engineer 
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Plant and manager 


vO 
in meeting the exa [ itiol i 
modern high-pr ire power plant piping 
installations wer i 

Welded Tu la wa t! 
ibject discussed by H Card, Director 
of Product Development, Formed Steel 
Pube Institute In this paper, tubes wert 
discussed for thei f tural values rather 
than as flow lin inherent 
tural advantage ft tubular section 
were explained and illustrated by numer 
ous industrial applidatior 

4 movi Conquest of the Hudson 
was shown through the courtesy of the 
Port of New York Authority This wa 
the story of the planning of tl Lincoln 
and Holland Tunnel 
NORTHERN NEW YORK 

The following " itive 
committe W ed for 
1941-42 

C/ rma? j I f ' 
ci rn nN. M I iy na ’ c 
Chairmany | l I ecrelar 
i ret irer W W \ | X¢Cu ¢ 
Commi«uiitee } 2. Se \ | Stigl 


his Se fall eting 
Chu lay. S it ti terk 
hire Hills ¢ ( P d, Ma 
Mr. H. (4 Coga ( i g N 
il El W M ( wa 
, peak H | , ‘ 
in High I i \ ling 
wa | i 


Tr} t i wa 

i Sep j ( in M 

41 Union. 1 M ». M 
W Lyl ] f | I wer 


Ce rit i I \ il Wa 
i timely andi , I veld 
pip art ‘ . ' 

ires, no any 
her ap] 

Mr. W. B. I " 
The Linde A I wa 
guest speak O ng 
M Brow r i 4 Ing 
Plat Ed I i i Ay “ b 

The fol Ww i i I 
he remaindet I iSO 

Nov. 6tl Experimental Ba 
ground to Wel Desig peak« 
L. C. Bibber, Wek f 1 Larnes 
Illinois Steel ¢ 

Dec. 1L1itl Procedure Control of Weld 
ing and Qualifications of Welding Opera 
or ; Speaker | WM Pp it ( 








ulting Engineer, The Lincoln Electri 
Co 

Jan. 15th Jigsand Fixtures.”’ 

R. W. Sternke, Gen. Supt 
Bridge & Steel Co 

Feb. llth 


Speaker 
Lakeside 


Speaker to be announced 
Mar. 19th—‘‘Welded Steel Structur 
Speaker—LaMotte Structural 
Welding Engineer, Air Reduction Sales 

Co 
Apr. 9th 
Speaker—E. C 
Eng. Co 
May 14th 


of officer 


Grove - 


Metallurgy of Welding 


Chapman, Combustion 


Annual Meeting and election 


The regular Educational Course will 
also be held 


OKLAHOMA CITY 


rhe Oklahoma City Section held its 
first meeting of the 1941-42 season in thx 
Biltmore Hotel, October 9th. Mr. Earl 
Bouilly of American Airlines presented a 
sound film, ‘‘Flagsh¥ps of the Air,” a 
companying his presentation with com 
ments and answers to questions 

Mr. Charles Reed, Superintendent of 
the Horshoe Lake Station of Oklahoma 
Gas and Electric, spoke on ‘“‘Welding 
in the Operation and Maintenance of 
Central Power Station Equipment.’’ The 
third speaker, Mr. Howard Sims, metal 
lurgist for Black, Sivalls & Bryson, gave 
a short illustrated talk on ‘“‘Great Refine 
ment in Multi-pass Welds.”’ 

Mr. Bill Rice, of Oklahoma A. & M 
College, drives 65 miles each way to attend 
these meetings and is generally accom 
panied by four or more of his students 
and two or three of his faculty associates 


PHILADELPHIA 


The Program Committee of the Phila 
delphia Section opened the season with 
one of the finest meetings in the history 
of the Section. Mr. E. V. David and Mr 
W. Spraragen, Chairman and Secretary, 
respectively, of the National Program 
Committee, were guests of the Section at 
this meeting 

The subject of the meeting, ‘‘Stainless 
Steel Electrodes for Welding Air Harden 
ing Steels,’’ was introduced in a short talk 
by Mr. Harry W. Pierce, who outlined 
the problem and showed its relation to 
work being done by local industrial plants 
and shipyards. The main speaker, Mr 
R. D. Thomas, covered the application of 
special analysis stainless steels and care 
fully outlined several reasons why a con 
trolled welding technique is necessary in 
the use of these steels. Approximately 
170 were present at this meeting 

The Membership Committee of this 
Section is seeking through approximately 
10 key men in the welding industry in the 
District, a list of prospective members 
Mailing and follow-up by personal call 
will then be employed to obtain as many 
of this list of ‘‘members we want’’ as can 
be obtained. This effort, directed at 
specific individuals, it is hoped, will be 
more effective than just a general call for 
more members. 
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PITTSBURGH 


The October meeting of the Pittsburgh 
Section was held on the 15th Mr 
Charles H. Jennings, Research Engineer, 
Westinghouse Electric and Manufacturing 
Modern Welding Ma 


chines.’ This talk compared the dif 


Co., spoke on 
ferent types of machines from the stand 
point of weldability, iency and usa 
bility 

Mr. Wm. D. Halsey, Assistant Chief 
Boiler Division, The Hartford 
Steam Boiler Inspection & Insurance Co 
will speak on ‘“‘American Welding Society 
Standard Qualification Procedure” at the 


Engineer 


November 19th meeting of this Section 


ik 


ST. LOUIS 


Mr. W. A. Pearl, Director of Develop 
ment at the Whiting Corp. and Professor 
of Mechanical Engineering at Illinois In 
stitute of Technology, presented an i 
teresting lecture on ‘‘Metallographic As 
pects of Welding Various Alloys’’ at the 


October 10th meeting of the St 


nN 


Louis 
Section This lecture was illustrated by 
an assortment of photomicrographs that 
covered practically all phases of welding 


SOUTH TEXAS 


The South Texas Section held the first 
meeting of the 1941-42 season on the 
evening of September 25th, and heard a 
very interesting discussion on X-ray 
technique by Mr. T. D. Ketchbaw of the 
Industrial Welding and Testing Labora 
tory. Recent new developments in this 
method of weld examination were pointed 
out, and Mr. Ketchbaw 
recent research in the X-ray of stressed 


steel 


howed results of 


Mr. Theodore Felds, district manager 
of the E. D. Bullard Company, was the 
visiting speaker for the meeting, and gave 
a most interesting lecture on ‘“‘The Con 
struction and Effects of Incendiary Bombs 
in Warfare and Sabotage.”’ Mr. Felds 
gave several demonstrations to show the 
effectiveness of incendiary materials, and 
endeavored to extinguish a thermite fire 
with water The damaging properties of 
sodium metal in water, yellow phosphorus 
in air, and a mixture of yellow phosphorus 
and magnesium in air were demonstrated 
and explained by Mr. Felds. This dis 
cussion was somewhat aside from welding, 
but was very much appreciated because of 
its current importance 


TULSA 


Mr. Robert Lee Looney, District Man 
iger, Lincoln Electric Co., spoke on “The 
Lining of Towers by Stainless Alloy Steel”’ 
at the October 10th meeting of the Tulsa 
Section. Mr. Looney has had just short 
of a quarter century of experience in weld 
ing from the practical, or field side of the 
business, and has covered a wide area ex 
tending from Old Mexico to Michigan 


WASHINGTON 


rhe first regular meeting of the Wash 
ington Section was held on October 2nd 
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at the auditorium 
tric Power 
preceded by an ¢ 
Press Club 
nical Adviser to t 
and President of tl 
SOCIETY, spoke on 
in National Defen 

Phe spe aker ha 
with both researct 
struction of ordna 
War Department 
in this subject abc 

The chief consi 
truction of mobile 


Company. As usual 


of the Poton 


xcellent dinner the 


Colonel G. F. Jenk 


he Chief of O 
1e AMERICAN \ 
the subject W 
se 

; been in close 
1 in welding a 
nce materiel 
first became int 
mit fifteen vear 
deration fot 

» materiel is to pr 


both fire power and mobility. O 


cence obtains bef 
occur Accuracy 
dimensions are extr 


welded 


structures 


wre fatigue fail 

and permanen 

emely important 
are stress rel 


Sections in. in thickness may b« 


such treatment for six hour Ik 


graphic inspection 


of cast metal wa 


used in this country at Watertown Arsenal 


where 


vestigated 


British techniques were 


Colonel Jenks cited numerous i: 


wherein weldments replac d casting 


a material saving 


quent increase in 


in weight and a 
mobility of mat 


\ number of slides of modern mat 


were shown in whi 
the same time di 
some instances in¢ 


A brief discussio 


sistance welding showed how bom! 


mortar shells have 

early methods of ce: 
Bombs, 
fragmentecomplete 


forming 


upon impact with 
joint efficiency an 
are required 

This strength ist 


decreased weight as much as 


ch welded con tru 
10% ar 
1 not decrease, at 
reased, firing pow 


n of application 
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